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     РЕФЕРАТ  
 
ȼɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɵɣ ɩɪɨɟɤɬ ɧɚ ɬɟɦɭ: «Эɥɢɤɬɪɢɮɢɤɚɰɢɹ ɢ ɚɜ-
ɬɨɦɚɬɢɡɚɰɢɹ ɷɥɟɤɬɪɨɤɨɬɟɥɶɧɨɣ №4 ɩ.Ȼɟɪɟɡɨɜɤɚ. ɋɨ ɫɩɟɰ.ɱɚɫɬɶɸ ɚɜɬɨɦɚɬɢɡɚ-
ɰɢɹ ɫɟɬɟɜɵɯ ɧɚɫɨɫɨɜ» ɫɨɞɟɪɠɢɬ 101 ɥɢɫɬ, 29 ɪɢɫɭɧɨɤ, 48 ɬɚɛɥɢɰ, 13 ɢɫɬɨɱɧɢ-
ɤɨɜ, 7 ɥɢɫɬɨɜ ɮɨɪɦɚɬɚ Ⱥ1 ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ.  
Ɍɟɯɧɨɥɨɝɢɹ. Эɥɟɤɬɪɨɫɧɚɛɠɟɧɢɟ. Эɥɟɤɬɪɨɩɪɢɜɨɞ. Ⱥɜɬɨɦɚɬɢɡɚ-
ɰɢɹ. ȻЖД. Эɤɨɧɨɦɢɤɚ.  
 Ɉɛɴɟɤɬɨɦ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɷɥɟɤɬɪɨɤɨɬɟɥɶɧɚɹ №4 
ɩ.Ȼɟɪɟɡɨɜɤɢ. 
 Цɟɥɶ ɪɚɛɨɬɵ: ɩɪɢɜɟɫɬɢ ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɦɨɞɟɪɧɢɡɚɰɢɢ ɩɪɢ-
ɜɨɞɚ ɫɟɬɟɜɵɯ ɧɚɫɨɫɨɜ ɫ ɩɨɦɨɳɶɸ ɭɫɬɚɧɨɜɤɢ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ ɱɚɫɬɨɬɵ 
HYUNDAI N700E-004HF. 
 ȼ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɩɪɨɜɟɞɟɧɵ: ɬɟɯɧɨɥɨɝɢɹ ɪɚɛɨɬɵ ɷɥɟɤɬɪɨɤɨɬɟɥɶɧɨɣ 
№4 ɩ. Ȼɟɪɟɡɨɜɤɢ; 
          Ɋɚɫɱɟɬ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ; 
          Ɋɚɫɱɟɬ ɱɚɫɬɨɬɧɨɝɨ ɷɥɟɤɬɪɨɩɪɢɜɨɞɚ ɞɥɹ ɧɚɫɨɫɨɜ. 
          ȼɵɛɪɚɧɚ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɱɚɫɬɨɬɧɵɦ ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɦ ɫɟɬɟɜɵɯ 
ɧɚɫɨɫɨɜ ɧɚ ɨɫɧɨɜɟ ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɚ ɢ ɞɚɬɱɢɤɨɜ ɞɚɜɥɟɧɢɹ. 
          Ɋɚɫɫɱɢɬɚɧɵ ɬɟɤɭɳɢɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ, ɝɪɚɮɢɤ ɫɦɟɧɧɨɫɬɢ ɢ 
ɛɚɥɚɧɫ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ, ɩɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɱɢɫɥɟɧɧɨɫɬɢ ɩɟɪɫɨɧɚɥɚ, ɮɨɧɞɚ 
ɨɩɥɚɬɵ ɬɪɭɞɚ, ɪɚɫɱɟɬ ɞɢɫɤɨɧɬɢɪɭɟɦɵɯ ɡɚɬɪɚɬ. 
          ɉɪɟɞɫɬɚɜɥɟɧɵ ɬɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɪɚɛɨɬɟ ɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜ-
ɤɚɯ ɢ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 
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 Иɡɦ. Ʌɢɫɬ № дɨɤɭɦ. Пɨдɩɢɫь Ⱦаɬа 
Лɢɫɬ 




1. ɗɥɟɤɬɪɨɤɨɬɟɥɶɧɚɹ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɠɢɥɵɯ ɞɨɦɨɜ. 
2. ɉɨɞɚɱɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɷɥɟɤɬɪɨɤɨɬɟɥɶɧɭɸ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɨɬ 
ɫɨɛɫɬɜɟɧɧɨɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɣ ɩɨɞɫɬɚɧɰɢɢ ɧɚɩɪɹɠɟɧɢɟɦ 6/0,4 ɤȼ, 
ɪɚɫɩɨɥɨɠɟɧɧɨɣ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɭ ɷɥɟɤɬɪɨɤɨɬɟɥɶɧɨɣ.  
3. ȼɟɧɬɢɥɹɰɢɹ ɨɫɧɨɜɧɵɯ ɩɨɦɟɳɟɧɢɣ ɟɫɬɟɫɬɜɟɧɧɚɹ ɩɨɫɪɟɞɫɬɜɨɦ 
ɞɟɮɥɟɤɬɨɪɨɜ. Ɉɬɨɩɥɟɧɢɟ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɬɨɥɶɤɨ ɜ ɩɨɦɟɳɟɧɢɹɯ 
ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɢ ɪɟɦɨɧɬɧɨɝɨ ɩɟɪɫɨɧɚɥɚ. Ɉɩɬɢɦɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɨɦɟɳɟɧɢɹɯ ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ ɡɚ ɫɱёɬ ɬɟɩɥɨɜɵɞɟɥɟɧɢɣ ɨɬ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ. 
4. Ⱦɥɹ ɩɨɞɩɢɬɤɢ ɫɢɫɬɟɦɵ ɢ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɷɥɟɤɬɪɨɤɨɬɟɥɶɧɨɣ 
ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɞɜɚ ɜɜɨɞɚ ɜɨɞɨɩɪɨɜɨɞɚ ɜ ɤɚɧɚɥɟ ɬɟɩɥɨɫɟɬɢ. 
5. Ɍɟɩɥɨɫɧɚɛɠɟɧɢɟ, ɨɛɴɟɤɬɨɜ ɛɚɡɵ, ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɞɜɭɯɬɪɭɛɧɨɣ ɫɢɫɬɟɦɟ 






























 Иɡɦ. Ʌɢɫɬ № дɨɤɭɦ. Пɨдɩɢɫь Ⱦаɬа 
Лɢɫɬ 
101 Ⱦɉ- 140604.65– 2018.ɉɁ 
 
1 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɱɚɫɬɶ 
      ȼ ɤɨɬɟɥɶɧɨɣ ɭɫɬɚɧɨɜɥɟɧɨ ɲɟɫɬɶ (ɞɜɚ ɪɟɡɟɪɜɧɵɯ) ɜɨɞɨɝɪɟɣɧɵɯ 
ɷɥɟɤɬɪɨɤɨɬɥɚ ɬɢɩɚ “Ʉɗȼ- 4000/6” ɟɞɢɧɢɱɧɨɣ ɦɨɳɧɨɫɬɶɸ- 4 Ɇȼɬ. 
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɷɥɟɤɬɪɨɤɨɬɟɥɶɧɨɣ- 7.5 Ɇȼɬ. (ɩɨ ɜɨɞɟ- 
6.450.000 ɤɤɚɥ/ɱɚɫ, 105 ɬ/ɱɚɫ- ɜɨɞɚ ɫ ɩɚɪɚɦɟɬɪɚɦɢ- 130° – 70°ɋ). Ɉɦɢɱɟɫɤɨɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɜɨɞɵ ɩɪɢɧɹɬɨ 2500 Ɉɦ/ɫɦ (ɜɨɞɚ ɢɡ ɫɤɜɚɠɢɧɧɨɝɨ ɜɨɞɨɡɚɛɨɪɚ). 
Ⱦɥɹ ɩɨɞɩɢɬɤɢ ɫɢɫɬɟɦɵ, ɫ ɬɟɩɥɨɫɧɚɛɠɟɧɢɟɦ ɞɟɚɷɪɢɪɨɜɚɧɧɨɣ ɜɨɞɨɣ ɩɪɨɟɤɬ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɭɫɬɚɧɨɜɤɭ ɞɟɚɷɪɚɬɨɪɚ. Ⱦɟɚɷɪɚɰɢɹ ɜɨɞɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɡɚ 
ɫɱёɬ ɧɚɝɪɟɜɚ ɜɨɞɵ ɞɨ 104° ɋ ɩɪɢ ɢɡɛɵɬɨɱɧɨɦ ɞɚɜɥɟɧɢɢ 0.2 ɤɝ/ɫɦ2. 
ɩɟɪɜɨɧɚɱɚɥɶɧɵɣ ɧɚɝɪɟɜ ɜɨɞɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɜɨɞɹɧɨɦ ɩɨɞɨɝɪɟɜɚɬɟɥɟ 
(ɨɯɥɚɞɢɬɟɥɶ ɞɟɚɷɪɢɪɨɜɚɧɧɨɣ ɜɨɞɵ), ɞɚɥɶɧɟɣɲɢɣ ɧɚɝɪɟɜ ɩɪɨɢɫɯɨɞɢɬ ɜ 
ɤɨɥɨɧɤɟ ɢ ɛɚɤɟ ɞɟɚɷɪɚɬɨɪɚ ɡɚ ɫɱёɬ ɤɨɧɞɟɧɫɚɰɢɢ ɩɚɪɚ ɜ ɛɚɤɟ ɞɟɚɷɪɚɬɨɪɟ. Ⱦɥɹ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɛɚɤɢ ɚɤɤɭɦɭɥɹɬɨɪɵ ɜɨɞɵ ɧɟ ɩɪɨɲɟɞɲɟɣ 
ɧɚɝɪɟɜɚ ɞɨ 104°ɋ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɛɥɨɤɢɪɨɜɤɚ ɩɟɪɟɤɥɸɱɚɸɳɢɯ ɧɚɫɨɫɨɜ ɨɬ 
ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɞɚɬɱɢɤɚ ɜ ɛɚɤɟ ɞɟɚɷɪɚɬɨɪɟ. 
      ɉɨɞɚɱɚ ɩɚɪɚ ɜ ɛɚɤ ɞɟɚɷɪɚɬɨɪɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɱɟɪɟɡ ɪɟɝɭɥɢɪɭɸɳɢɣ 
ɤɥɚɩɚɧ “ɩɨɫɥɟ ɫɟɛɹ”, ɤɨɬɨɪɵɣ ɩɨɞɞɟɪɠɢɜɚɟɬ ɜ ɛɚɤɟ ɞɟɚɷɪɚɬɨɪɟ ɩɨɫɬɨɹɧɧɨɟ 
ɢɡɛɵɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ 0.2 ɤɝ/ɫɦ2. 
ȼ ɩɪɨɰɟɫɫɟ ɧɚɥɚɞɤɢ ɢ ɡɚɩɭɫɤɚ ɞɟɚɷɪɚɰɢɨɧɧɨɣ ɭɫɬɚɧɨɜɤɢ ɫɥɟɞɭɟɬ ɞɨɛɢɬɶɫɹ 
ɬɚɤɨɝɨ ɪɚɫɯɨɞɚ, ɜɨɞɵ ɱɟɪɟɡ ɭɫɬɚɧɨɜɤɭ, ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɹɥ ɛɵ ɭɫɬɚɧɨɜɤɟ 
ɪɚɛɨɬɚɬɶ ɜ ɫɬɚɛɢɥɶɧɨɦ ɪɟɠɢɦɟ ɤɪɭɝɥɨɫɭɬɨɱɧɨ. 
ȼɨɞɚ ɢɡ ɛɚɤɚ ɞɟɚɷɪɚɬɨɪɚ, ɨɯɥɚɠɞёɧɧɚɹ ɜ ɜɨɞɹɧɨɦ ɩɨɞɨɝɪɟɜɚɬɟɥɟ ɞɨ 
ɬɟɦɩɟɪɚɬɭɪɵ +70°ɋ, ɩɟɪɟɤɚɱɢɜɚɟɬɫɹ ɧɚɫɨɫɚɦɢ ɜ ɛɚɤɢ – ɚɤɤɭɦɭɥɹɬɨɪɵ. 
     ɍɪɨɜɟɧɶ ɜɨɞɵ ɜ ɛɚɤɚɯ – ɚɤɤɭɦɭɥɹɬɨɪɚɯ ɩɨɫɬɨɹɧɧɨ ɦɟɧɹɟɬɫɹ ɢɡ-ɡɚ ɪɚɡɧɢɰɵ 
ɜ ɪɚɫɯɨɞɟ ɩɪɢɬɨɤɚ ɢ ɪɚɫɯɨɞɟ ɧɚ ɩɨɞɩɢɬɤɭ ɫɢɫɬɟɦɵ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ. ɉɪɢɬɨɤ 
ɩɨɫɬɨɹɧɧɵɣ ɜ ɩɪɟɞɟɥɚɯ -8-12ɦ3/ɱɚɫ. Ⱦɥɹ ɭɦɟɧɶɲɟɧɢɹ ɤɨɧɬɚɤɬɚ ɩɨɜɟɪɯɧɨɫɬɢ 
ɜɨɞɵ ɫ ɜɨɡɞɭɯɨɦ ɩɪɨɟɤɬ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɫɨɡɞɚɧɢɟ ɜ ɛɚɤɚɯ – ɚɤɤɭɦɭɥɹɬɨɪɚɯ 
“ɩɚɪɨɜɨɣ ɩɨɞɭɲɤɢ” ɡɚ ɫɱёɬ ɩɨɞɚɱɢ ɜ ɜɨɡɞɭɲɧɭɸ ɡɨɧɭ ɩɚɪɚ ɢɡ ɛɚɤɨɜ – 
ɚɤɤɭɦɭɥɹɬɨɪɨɜ (ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ) ɜɨɞɚ ɩɨɞɩɢɬɨɱɧɵɦɢ ɧɚɫɨɫɚɦɢ ɩɨɞɚёɬɫɹ ɜ 
ɨɛɪɚɬɧɵɣ ɬɪɭɛɨɩɪɨɜɨɞ ɫɢɫɬɟɦɵ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ.  
      ȼ ɥɟɬɧɢɣ ɩɟɪɢɨɞ ɞɥɹ ɝɨɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɜɨɞɚ ɩɨɞɩɢɬɨɱɧɵɦɢ 
ɧɚɫɨɫɚɦɢ ɩɨ ɨɛɜɨɞɧɨɦɭ ɬɪɭɛɨɩɪɨɜɨɞɭ (ɌɁ) ɩɨɞɚёɬɫɹ ɜ ɩɪɹɦɨɣ ɬɪɭɛɨɩɪɨɜɨɞ 
ɫɢɫɬɟɦɵ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ (Ɍ1) ɢ ɩɨ ɨɛɪɚɬɧɨɦɭ ɬɪɭɛɨɩɪɨɜɨɞɭ (Ɍ2) ɢ Ɍ4 
ɜɨɡɜɪɚɳɚɟɬɫɹ ɜ ɛɚɤɢ – ɚɤɤɭɦɭɥɹɬɨɪɵ. 
      ȼ ɥɟɬɧɢɣ ɩɟɪɢɨɞ ɜ ɪɟɡɭɥɶɬɚɬɟ ɦɚɥɨɝɨ ɜɨɞɨɪɚɡɛɨɪɚ ɜ  ɛɚɤɚɯ – 
ɚɤɤɭɦɭɥɹɬɨɪɚɯ ɦɨɠɟɬ ɩɨɧɢɡɢɬɶɫɹ ɬɟɦɩɟɪɚɬɭɪɚ ɞɨ +60°ɋ, ɱɬɨ ɧɢɠɟ 
ɧɨɪɦɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɝɨɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ +65°ɋ. Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ 
ɬɟɦɩɟɪɚɬɭɪɵ ɝɨɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɜ ɥɟɬɧɢɣ ɩɟɪɢɨɞ. ɉɪɨɟɤɬ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ: ɜɤɥɸɱɟɧɢɟ ɜ ɪɚɛɨɬɭ, ɜɨɞɨɝɪɟɣɧɨɝɨ ɷɥɟɤɬɪɨɤɨɬɥɚ. ɉɨ 
ɰɟɩɨɱɤɟ: ɛɚɤ-ɚɤɤɭɦɭɥɹɬɨɪ – ɬɪɭɛɨɩɪɨɜɨɞ Ɍ3, ɧɚɫɨɫɵ ɩɨɞɩɢɬɨɱɧɵɟ 
(ɜɤɥɸɱɚɸɬɫɹ ɨɛɚ ɧɚɫɨɫɚ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɨɪɦɢɪɭɟɦɨɝɨ ɪɚɫɯɨɞɚ ɜɨɞɵ ɱɟɪɟɡ 
ɜɨɞɨɝɪɟɣɧɵɣ ɷɥɟɤɬɪɨɤɨɬёɥ> 35 ɦ3/ɱɚɫ), ɬɪɭɛɨɩɪɨɜɨɞ – Ɍ32, ɞɚɥɟɟ – ɦɢɧɭɹ 
ɫɟɬɟɜɵɟ ɧɚɫɨɫɵ – ɬɪɭɛɨɩɪɨɜɨɞ Ɍ2, ɜɨɞɨɝɪɟɣɧɵɣ ɷɥɟɤɬɪɨɤɨɬёɥ (ɨɞɢɧ), 
ɬɪɭɛɨɩɪɨɜɨɞ Ɍ1 (ɬɪɭɛɨɩɪɨɜɨɞ Ɍ3 ɡɚɤɪɵɬ). ɉɪɢ ɪɚɛɨɬɟ ɩɨ ɞɚɧɧɨɣ ɫɯɟɦɟ 
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ɫɥɟɞɭɟɬ ɢɡɦɟɧɢɬɶ ɭɫɬɚɧɨɜɤɭ ɧɚ ɷɥɟɤɬɪɨɤɨɧɬɚɤɬɧɨɦ ɬɟɪɦɨɦɟɬɪɟ ɷɥɟɤɬɪɨɤɨɬɥɚ 
ɫ +130°ɋ ɧɚ +80°ɋ.  
1.1 Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ 
      ɉɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ ɩɭɫɤɨ-ɧɚɥɚɞɨɱɧɵɯ ɪɚɛɨɬ ɢ ɫɬɚɛɢɥɢɡɚɰɢɣ ɪɟɠɢɦɚ 
ɪɚɛɨɬɵ ɞɟɚɷɪɚɰɢɨɧɧɨɣ ɭɫɬɚɧɨɜɤɢ, ɷɥɟɤɬɪɨɩɪɨɜɨɞɧɚɹ ɤɨɬɟɥɶɧɚɹ ɦɨɠɟɬ 
ɪɚɛɨɬɚɬɶ ɛɟɡ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɛɥɸɞɟɧɢɹ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ.  
      ɂɡɦɟɧɟɧɢɹ ɜ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ, ɭɪɨɜɧɟɣ 
ɜɨɞɵ ɜ ɷɥɟɤɬɪɨɤɨɬɥɚɯ ɜ ɜɢɞɟ ɫɜɟɬɨɜɵɯ ɫɢɝɧɚɥɨɜ ɩɨɞɚɸɬɫɹ ɧɚ ɳɢɬɵ 
ɭɩɪɚɜɥɟɧɢɹ.  
ɉɪɢɱɢɧɵ ɩɟɪɟɤɥɸɱɟɧɢɹ ɧɚ ɪɟɡɟɪɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ:  
1) ɜɵɯɨɞɚ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɡɚ ɩɪɟɞɟɥɵ ɭɫɬɚɧɨɜɨɤ, ɩɪɢɛɨɪɨɜ. 
2)  ɞɨɫɬɢɠɟɧɢɹ ɤɪɢɬɢɱɟɫɤɢɯ ɭɪɨɜɧɟɣ ɜɨɞɵ ɜ ɛɚɤɚɯ. 
3) ɫɧɢɠɟɧɢɹ ɢɥɢ ɩɨɜɵɲɟɧɢɹ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɡɚ ɩɪɟɞɟɥɵ ɭɫɬɚɧɨɜɨɤ ɩɪɢɛɨɪɨɜ. 
      ɇɚ ɳɢɬɚɯ ɭɩɪɚɜɥɟɧɢɹ ɜɵɫɜɟɱɢɜɚɟɬɫɹ ɚɜɚɪɢɣɧɵɣ ɫɢɝɧɚɥ, ɫɢɝɧɚɥ -
ɞɭɛɥɢɪɭɟɬɫɹ ɡɜɭɤɨɜɨɣ ɫɟɪɟɧɨɣ, ɢ ɩɨɞɚёɬɫɹ ɚɜɚɪɢɣɧɵɣ ɫɢɝɧɚɥ (ɛɟɡ 
ɪɚɫɲɢɮɪɨɜɤɢ) ɧɚ ɩɭɥɶɬ ɞɢɫɩɟɬɱɟɪɚ. 
1.2   Ⱦɟɚɷɪɚɰɢɨɧɧɨ–ɩɨɞɩɢɬɨɱɧɚɹ ɭɫɬɚɧɨɜɤɚ 
     ȼ ɛɚɤɟ ɭɫɬɚɧɨɜɥɟɧ ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɫɢɝɧɚɥɢɡɚɬɨɪ ɜɟɪɯɧɢɯ ɭɪɨɜɧɟɣ, ɤɨɬɨɪɵɣ 
ɪɟɝɭɥɢɪɭɟɬ ɪɚɛɨɬɭ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɜɟɧɬɢɥɹ ɧɚ ɬɪɭɛɨɩɪɨɜɨɞɟ ɩɨɞɩɢɬɨɱɧɨɣ 
ɜɨɞɵ. 
     ɍɫɬɚɧɨɜɥɟɧ ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɫɢɝɧɚɥɢɡɚɬɨɪ ɧɢɠɧɢɯ ɭɪɨɜɧɟɣ ɜɨɞɵ ɜ ɛɚɤɟ-
ɞɟɚɷɪɚɬɨɪɟ, ɤɨɬɨɪɵɣ ɪɟɝɭɥɢɪɭɟɬ ɪɚɛɨɬɭ ɩɟɪɟɤɚɱɢɜɚɸɳɢɯ ɧɚɫɨɫɨɜ. Ɋɚɛɨɬɚ 
ɩɟɪɟɤɚɱɢɜɚɸɳɢɯ ɧɚɫɨɫɨɜ ɬɚɤ ɠɟ ɫɜɹɡɚɧɚ ɫ ɜɟɪɯɧɢɦɢ ɭɪɨɜɧɹɦɢ ɜɨɞɵ ɜ ɛɚɤɚɯ-
ɚɤɤɭɦɭɥɹɬɨɪɚɯ, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɡɚɳɢɬɭ ɢɯ ɨɬ ɩɟɪɟɩɨɥɧɟɧɢɹ. 
  ȼ ɛɚɤɟ ɞɟɚɷɪɚɬɨɪɟ, ɭɫɬɚɧɨɜɥɟɧ ɷɥɟɤɬɪɨɤɨɧɬɚɤɬɬɟɪɦɨɦɟɬɪ (ɗɄɌ) ɫ ɰɟɥɶɸ  
ɨɛɟɫɩɟɱɢɬɶ ɪɚɫɱёɬɧɵɣ ɪɟɠɢɦ ɞɟɚɷɪɚɰɢɢ ɜɨɞɵ ɞɨ +95°ɋ ɩɪɨɢɫɯɨɞɢɬ 
ɨɬɤɥɸɱɟɧɢɟ ɩɟɪɟɤɚɱɢɜɚɸɳɢɯ ɧɚɫɨɫɨɜ ɩɪɢ ɩɨɜɵɲɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɞɨ 
+104°ɋ – ɜɤɥɸɱɟɧɢɟ ɧɚɫɨɫɨɜ. 
       ɇɚɝɪɟɜ ɜɨɞɵ ɜ ɛɚɤɟ-ɞɟɚɷɪɚɬɨɪɟ ɩɪɨɢɫɯɨɞɢɬ ɡɚ ɫɱёɬ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ 
ɤɨɧɬɚɤɬɚ ɢ ɤɨɧɞɟɧɫɚɰɢɢ ɩɚɪɚ, ɩɨɞɚɜɚɟɦɨɝɨ ɱɟɪɟɡ ɪɟɝɭɥɢɪɭɸɳɢɣ ɤɥɚɩɚɧ 
ɩɪɹɦɨɝɨ ɞɟɣɫɬɜɢɹ “ɩɨɫɥɟ ɫɟɛɹ”. 
     ɉɚɪɨɜɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɞɟɚɷɪɚɬɨɪɚ ɱɟɪɟɡ ɬɪɭɛɨɩɪɨɜɨɞ ɫɜɹɡɚɧɚ ɫ 
ɚɬɦɨɫɮɟɪɨɣ. 
     ɉɪɢ ɩɨɜɵɲɟɧɢɢ ɞɚɜɥɟɧɢɹ ɜ ɩɚɪɨɜɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ ɛɚɤɚ-ɞɟɚɷɪɚɬɨɪɚ ɞɨ 0.6 
ɤɝ/ɫɦ2 – ɩɨɞɚёɬɫɹ ɫɢɝɧɚɥ ɚɜɚɪɢɣɧɵɣ (ɨɬ ɗɄɆ). 
1.3 ɉɨɞɩɢɬɨɱɧɵɟ ɧɚɫɨɫɵ 
      Ɋɚɛɨɬɚ ɧɚɫɨɫɨɜ ɪɟɝɭɥɢɪɭɸɬɫɹ ɷɥɟɤɬɪɢɱɟɫɤɢɦɢ ɫɢɝɧɚɥɢɡɚɬɨɪɚɦɢ ɭɪɨɜɧɟɣ ɜ 
ɛɚɤɚɯ-ɚɤɤɭɦɭɥɹɬɨɪɚɯ. Ɋɟɠɢɦ ɪɚɛɨɬɵ ɧɚɫɨɫɨɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɵɣ. 
ɉɨɞɩɢɬɤɚ ɫɢɫɬɟɦɵ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɜɟɞёɬɫɹ ɱɟɪɟɡ ɦɟɯɚɧɢɱɟɫɤɢɣ 
ɪɟɝɭɥɢɪɭɸɳɢɣ ɤɥɚɩɚɧ ɩɪɹɦɨɝɨ ɞɟɣɫɬɜɢɹ “ɩɨɫɥɟ ɫɟɛɹ”. ȼ ɷɥɟɤɬɪɢɱɟɫɤɨɣ 
ɫɯɟɦɟ ɩɪɟɞɭɫɦɨɬɪɟɧ ȺȼɊ ɢ ɚɜɚɪɢɣɧɵɣ ɫɢɝɧɚɥ. ɉɚɞɟɧɢɹ ɞɚɜɥɟɧɢɹ ɧɢɠɟ 
ɭɫɬɚɧɨɜɤɢ. 
1.4 ɋɟɬɟɜɵɟ ɧɚɫɨɫɵ 
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       Ɋɟɠɢɦ ɪɚɛɨɬɵ ɧɚɫɨɫɨɜ ɧɟɩɪɟɪɵɜɧɵɣ, ɜ ɫɥɭɱɚɟ ɩɚɞɟɧɢɹ ɞɚɜɥɟɧɢɹ ɜ 
ɬɪɭɛɨɩɪɨɜɨɞɟ, ɯɨɡ- ɩɢɬɶɟɜɨɝɨ ɜɨɞɨɩɪɨɜɨɞɚ, ɜ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɯɟɦɟ 
ɩɪɟɞɭɫɦɨɬɪɟɧ ȺȼɊ ɢ ɚɜɚɪɢɣɧɵɣ ɫɢɝɧɚɥ ɩɚɞɟɧɢɹ ɞɚɜɥɟɧɢɹ ɧɢɠɟ ɭɫɬɚɧɨɜɤɢ. 
      Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ ɷɥɟɤɬɪɨɤɨɬɥɨɜ, ɜɵɩɨɥɧɟɧɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ 
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2 ɗɥɟɤɬɪɨɫɧɚɛɠɟɧɢɟ 
        ɗɥɟɤɬɪɨɤɨɬɟɥɶɧɚɹ ɩ. Ȼɟɪɟɡɨɜɤɢ №4 ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ. 
ɋɬɪɨɢɬɟɥɶɧɚɹ ɱɚɫɬɶ ɨɛɴɟɤɬɚ ɜɵɩɨɥɧɟɧɚ ɢɡ ɠɟɥɟɡɨɛɟɬɨɧɚ. Ɉɤɪɭɠɚɸɳɚɹ ɫɪɟɞɚ 
ɧɟ ɨɬɧɨɫɢɬɫɹ ɤ ɤɚɬɟɝɨɪɢɢ ɜɡɪɵɜɨ-ɢ ɩɨɠɚɪɨɨɩɚɫɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜ. 
Ɉɫɧɨɜɧɵɦɢ ɩɨɬɪɟɛɢɬɟɥɹɦɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɹɜɥɹɸɬɫɹ 6 ɤɨɬɥɨɜ Ʉɗȼ-6 ɤȼ, 
ɦɨɳɧɨɫɬɶɸ 4000 ɤȼɬ ɢ ɧɚɫɨɫɵ 200, 30 ɤȼɬ. ɗɥɟɤɬɪɨɩɪɢɟɦɧɢɤɢ ɨɬɧɨɫɹɬɫɹ ɤ I 
ɢ II ɤɚɬɟɝɨɪɢɢ ɧɚɞɟɠɧɨɫɬɢ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ. ɗɥɟɤɬɪɨɤɨɬɟɥɶɧɚɹ ɩɨɥɭɱɚɟɬ 
ɩɢɬɚɧɢɟ ɨɬ ɞɜɭɯ ɜɡɚɢɦɨɪɟɡɟɪɜɢɪɭɟɦɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɌȾ 10000/110, 
ɡɚɩɢɬɚɧɧɵɯ ɩɨ ɞɜɭɰɟɩɧɨɣ ȼɅ ɨɬ Ƚɉɉ-2 ɩ. Ȼɟɪɟɡɨɜɤɢ ɩɪɨɜɨɞɨɦ Ⱥɋ-70.  
 
2.1 Ɍɚɛɥɢɰɚ ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɜ 
 
Ɍɚɛɥɢɰɚ ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɜ ɫɨɫɬɚɜɥɹɟɬɫɹ ɜ ɬɟɫɧɨɣ ɭɜɹɡɤɟ ɫ ɩɥɚɧɚɦɢ ɪɚɡɜɨɞɤɢ 
ɤɚɛɟɥɟɣ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ ɨɛɴɟɤɬɨɜ ɢ ɧɭɦɟɪɚɰɢɟɣ 
ɷɥɟɤɬɪɨɩɪɢɟɦɧɢɤɨɜ. ɉɨɪɹɞɨɤ ɡɚɩɨɥɧɟɧɢɹ ɬɚɛɥɢɰ ɡɚɜɢɫɢɬ ɨɬ ɬɟɯɧɨɥɨɝɢɢ 
ɨɛɴɟɤɬɚ. Ⱦɥɹ ɨɛɥɟɝɱɟɧɢɹ ɩɨɢɫɤɚ ɷɥɟɤɬɪɨɩɪɢɟɦɧɢɤɨɜ ɧɚ ɫɢɥɨɜɵɯ ɫɟɬɹɯ 
ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɝɪɭɩɩɢɪɨɜɚɬɶ ɷɥɟɤɬɪɨɩɪɢɟɦɧɢɤɢ ɩɨ ɭɱɚɫɬɤɚɦ ɰɟɯɚ, 
ɩɪɨɢɡɜɨɞɫɬɜɚɦ, ɡɨɧɚɦ, ɨɝɪɚɧɢɱɟɧɧɵɦ ɫɬɪɨɢɬɟɥɶɧɵɦɢ ɨɫɹɦɢ ɢ ɬ.ɞ. 
Ⱦɚɧɧɵɟ ɧɚ ɜɫɟ ɰɟɯɨɜɵɟ ɩɨɬɪɟɛɢɬɟɥɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 2.1
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Ɍɚɛɥɢɰɚ 2.1 – Ɍɚɛɥɢɰɚ ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɜ 








































































































ɓɋɍ  №1                                                          

























6 15 ɒɤɚɮ 
ɭɩɪɚɜɥɟɧɢɹ 
ɡɚɞɜɢɠɤɚɦɢ 
1 1 ɒɍ ~380 24   ɓɈ-70 
(ɓɉɄ) 
1-Ɋɉ 
7 14 ɓɢɬ ɨɫɜɟɳɟɧɢɹ 1 1 ɓɈ ~380 5   Ɉɉȼ-6 1-Ɋɉ 
8 13 Ʉɪɚɧ ɩɨɞɜɟɫɧɨɣ 
ɨɞɧɨɛɥɨɱɧɵɣ ɝ/ɩ 
2ɬ 







2 1 ɓɋɍ 
1;2 











~380     ɌȾ 10000/110/6 
11 21 ɒɤɚɮ 
ɫɨɛɫɬɜɟɧɧɵɯ 
ɧɭɠɞ 
1 1 ɒɋɇ ~380     1-Ɋɉ 
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2.2 ɗɥɟɤɬɪɢɱɟɫɤɨɟ ɨɫɜɟɳɟɧɢɟ 
 
      ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɨɫɜɟɳɟɧɢɹ ɜɵɞɟɥɹɸɬ 
ɫɜɟɬɨɬɟɯɧɢɱɟɫɤɭɸ ɢ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɭɸ ɱɚɫɬɢ ɩɪɨɟɤɬɚ. 
      ȼ ɫɜɟɬɨɬɟɯɧɢɱɟɫɤɨɣ ɱɚɫɬɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜɵɛɨɪ ɩɨɤɚɡɚɬɟɥɟɣ ɤɚɱɟɫɬɜɚ 
ɨɫɜɟɳёɧɧɨɫɬɢ, ɫɢɫɬɟɦ, ɜɢɞɨɜ ɢ ɫɩɨɫɨɛɨɜ ɨɫɜɟɳɟɧɢɹ, ɬɢɩɨɜ ɢɫɬɨɱɧɢɤɨɜ ɫɜɟɬɚ 
ɢ ɨɫɜɟɬɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ. ȼɵɩɨɥɧɹɸɬɫɹ ɫɜɟɬɨɬɟɯɧɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ, ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɤɨɬɨɪɵɯ ɜɵɹɫɧɹɟɬɫɹ ɬɢɩ, ɦɨɳɧɨɫɬɶ ɢ ɪɚɫɩɨɥɨɠɟɧɢɟ 
ɨɫɜɟɬɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ. 
      ȼ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɣ ɱɚɫɬɢ ɜɵɛɢɪɚɸɬɫɹ ɢɫɬɨɱɧɢɤɢ ɩɢɬɚɧɢɹ, ɧɚɦɟɱɚɸɬɫɹ 
ɫɩɨɫɨɛɵ ɭɩɪɚɜɥɟɧɢɹ ɨɫɜɟɳɟɧɢɟɦ, ɜɵɛɢɪɚɸɬɫɹ ɬɢɩɵ ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɢ 
ɝɪɭɩɩɨɜɵɯ ɳɢɬɤɨɜ ɢ ɞɪɭɝɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ. 
Ɋɚɫɱёɬ ɢ ɜɵɛɨɪ ɥɚɦɩ ɢ ɫɜɟɬɢɥɶɧɢɤɨɜ. 
             ɂɫɩɨɥɶɡɭɟɦ ɦɟɬɨɞ ɤɨɷɮɮɢɰɢɟɧɬɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ. 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: 
 
Ⱦɟɚɷɪɚɬɨɪɧɚɹ, ɩɟɪɜɵɣ ɷɬɚɠ. 
 
Ɍɚɛɥɢɰɚ 2.2.1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱёɬɚ ɨɫɜɟɳɟɧɢɹ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɚ Ɂɧɚɱɟɧɢɟ 
Ⱦɥɢɧɚ, ɦ 9 
ɒɢɪɢɧɚ, ɦ 6 
ȼɵɫɨɬɚ, ɦ 4,2 
Ʉɨɷɮɮɢɰɢɟɧɬ ɨɬɪɚɠɟɧɢɹ ɮɨɧɚ ɩɨɬɨɥɤɚ 0,4 
Ʉɨɷɮɮɢɰɢɟɧɬ ɨɬɪɚɠɟɧɢɹ ɮɨɧɚ ɫɬɟɧ 0,4 
Ʉɨɷɮɮɢɰɢɟɧɬ ɨɬɪɚɠɟɧɢɹ ɮɨɧɚ ɪɚɛɨɱɟɣ ɩɨɜɟɪɯɧɨɫɬɢ 0,1 
Ɋɚɡɪɹɞ ɡɪɢɬɟɥɶɧɨɣ ɪɚɛɨɬɵ Va 
Ʉɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ kɡ 1,8 
Ʉɨɷɮɮɢɰɢɟɧɬ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɨɫɜɟɳɟɧɧɨɫɬɢ z 1,1 
ɇɚɩɪɹɠɟɧɢɟ ɧɚ ɥɚɦɩɟ, ȼɬ 220 
 























 Ƚɞɟ Ⱥ, ȼ – ɞɥɢɧɚ ɢ ɲɢɪɢɧɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, Np – ɱɢɫɥɨ ɪɹɞɨɜ, Na – ɱɢɫɥɨ 
ɫɜɟɬɢɥɶɧɢɤɨɜ. 
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Ɉɬɧɨɲɟɧɢɟ ɧɚɢɜɵɝɨɞɧɟɣɲɟɝɨ ɪɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɫɜɟɬɢɥɶɧɢɤɚɦɢ Lɚ ɢɥɢ 
ɦɟɠɞɭ ɪɹɞɚɦɢ ɫɜɟɬɢɥɶɧɢɤɨɜ Lɜ ɤ ɜɵɫɨɬɟ ɩɨɞɜɟɫɚ ɧɚɞ ɪɚɛɨɱɟɣ ɩɨɜɟɪɯɧɨɫɬɶɸ 







                                                                        Ɉɩɪɟɞɟɥɹɟɦ ɤɪɢɜɭɸ ɫɢɥɵ ɫɜɟɬɚ (Ʉɋɋ) ɩɨ [1, ɬɚɛɥɢɰɚ 3.1] – Ⱦ2. 




Ƚɞɟ S – ɩɥɨɳɚɞɶ ɩɨɦɟɳɟɧɢɹ, ɦ2; 
h – ɪɚɫɱɟɬɧɚɹ ɜɵɫɨɬɚ (ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɫɜɟɬɢɥɶɧɢɤɚ ɞɨ ɩɨɜɟɪɯɧɨɫɬɢ), ɦ; 




 Ɉɩɪɟɞɟɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɜɟɬɨɜɨɝɨ ɩɨɬɨɤɚ ɥɚɦɩ – Ʉɧ [1, 
ɬɚɛɥɢɰɚ ɉ2.5]. 
 
i1=0,8,   Kɢ1=48 
 




























Ƚɞɟ  ȿ – ɧɨɪɦɢɪɭɟɦɚɹ ɨɫɜɟɳɟɧɧɨɫɬɶ, ɥɤ; 
kɡ – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ [1, ɬɚɛɥɢɰɚ ɉ2.3]; 
S – ɨɫɜɟɳɚɟɦɚɹ ɩɥɨɳɚɞɶ, ɦ2; 
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z – ɤɨɷɮɮɢɰɢɟɧɬ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɨɫɜɟɳɟɧɧɨɫɬɢ, ɪɚɜɧɵɣ 1,15; 
n – ɱɢɫɥɨ ɥɚɦɩ ɜɨ ɜɫɟɯ ɫɜɟɬɢɥɶɧɢɤɚɯ. 
 
ȼɵɛɢɪɚɟɦ ɥɚɦɩɭ ɅȾ ɦɨɳɧɨɫɬɶɸ Ɋɧ=80 ȼɬ, Ɏɥɮ=3865 ɥɦ. 
 
ɇɚɯɨɞɢɦ ɪɚɫɱёɬɧɭɸ ɫɭɦɦɚɪɧɭɸ ɦɨɳɧɨɫɬɶ ɥɚɦɩ. 
 
Ɋ∑=9*80=720 ȼɬ  
 







2 ɷɬɚɠ Ɋɚɡɞɟɜɚɥɤɚ 
Ⱦɥɢɧɚ, ɦ 9 24 9 4 
ɒɢɪɢɧɚ, ɦ 6 12 6 2 
ȼɵɫɨɬɚ, ɦ 4,2 6 4,0 3,5 
 ɩɨɬɨɥɤɚ 0,4 0,4 0,4 0,4 
 ɫɬɟɧ 0,4 0,4 0,4 0,4 
 ɪɚɛɨɱɟɣ ɩɨɜɟɪɯ-
ɧɨɫɬɢ 0,1 0,1 0,2 0,2 
Ɋɚɡɪɹɞ ɢ ɩɨɞɪɚɡɪɹɞ   
ɡɪɢɬɟɥɶɧɨɣ ɪɚɛɨɬɵ Vɚ Va Va Va 
Ɍɢɩ ɫɜɟɬɢɥɶɧɢɤɚ Ʌɋɉ22 ɀɋɉ01 ɇɋɉ17 ɇɋɉ20 
Ʉɨɥɢɱɟɫɬɜɨ 
ɫɜɟɬɢɥɶɧɢɤɨɜ 9 10 8 2 
Lɚ, ɦ 2,7 4,9 1,55 2,2 
Lɜ, ɦ 3,1 6,5 4,9 1 
h, ɦ 3,4 5,2 3,2 2,7 
Ɍɢɩ ɤɪɢɜɨɣ ɫɢɥɵ ɫɜɟɬɚ Ⱦ2 Ⱦ2 Ʉ1 Ƚ1 
ɂɧɞɟɤɫ ɩɨɦɟɳɟɧɢɹ 1,05 1,53 1,125 0,493 
Ʉɨɷɮɮɢɰɢɟɧɬ   
ɢɫɩɨɥɶɡɨɜɚɧɢɹ 0,168 0,425 0,612 0,277 
ɇɨɪɦɚɬɢɜɧɚɹ 
ɨɫɜɟɳёɧɧɨɫɬɶ 100 200 50 50 




1,1 1,15 1,15 1,15 
Ɋɚɫɱёɬɧɵɣ ɫɜɟɬɨɜɨɣ   
ɩɨɬɨɤ ɥɚɦɩɵ, ɥɤ 3535 23378 951 1245 
Ɍɢɩ ɥɚɦɩɵ ɅȾ ȾɇɚɌ Ȼ Ȼ 
Ɏɚɤɬɢɱɟɫɤɢɣ ɫɜɟɬɨɜɨɣ 
ɩɨɬɨɤ ɥɚɦɩɵ, ɥɤ 3865 25000 1350 1350 
ɇɚɩɪɹɠɟɧɢɟ ɧɚ  ɥɚɦɩɟ, 
ȼ 220 220 220 220 
Ɇɨɳɧɨɫɬɶ ɥɚɦɩɵ, ȼɬ 80 250 100 100 
ɋɭɦɦɚɪɧɚɹ ɦɨɳɧɨɫɬɶ 
ɥɚɦɩ, ȼɬ 720 2500 800 200 
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2.3 Ɋɚɫɱёɬ ɧɚɝɪɭɡɨɤ 
ɗɥɟɤɬɪɢɱɟɫɤɢɟ ɧɚɝɪɭɡɤɢ ɪɚɫɫɱɢɬɵɜɚɟɦ, ɢɫɩɨɥɶɡɭɹ ɦɟɬɨɞ ɤɨɷɮɮɢɰɢɟɧɬɚ 
ɦɚɤɫɢɦɭɦɚ, ɬɚɤ ɤɚɤ ɢɡɜɟɫɬɧɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɧɚɡɧɚɱɟɧɢɟ 
ɷɥɟɤɬɪɨɩɪɢɟɦɧɢɤɨɜ, ɢɯ ɦɨɳɧɨɫɬɶ ɢ ɱɢɫɥɨ. 
 
 
Ɋɚɫɫɱɢɬɚɟɦ ɧɚɝɪɭɡɤɭ (ɓɋɍ-1)  
 
Ɍɚɛɥɢɰɚ 2.3.1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ  
Ɉɩɪɟɞɟɥɢɦ ɫɪɟɞɧɸɸ ɦɨɳɧɨɫɬɶ ɷɥɟɤɬɪɨɩɪɢёɦɧɢɤɨɜ ɡɚ ɫɦɟɧɭ. 
 
Ɋɫɦ1=Ɋɧ*Ʉɢ*n,                                                                                                    
 

































                                                                ɉɨ ɬɚɛɥɢɰɟ 4.2 [1] ɨɩɪɟɞɟɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɦɚɤɫɢɦɭɦɚ Ʉɦ=1,14. 
Ɉɩɪɟɞɟɥɹɟɦ ɦɚɤɫɢɦɚɥɶɧɭɸ ɚɤɬɢɜɧɭɸ ɦɨɳɧɨɫɬɶ. 
 













ɋɟɬɟɜɨɣ ɧɚɫɨɫ 200 0,7 0,8/0,75 1 
ɉɨɞɩɢɬɨɱɧɵɣ ɧɚɫɨɫ 30 0,7 0,8/0,75 1 
ɉɟɪɟɤɚɱɢɜɚɸɳɢɣ ɧɚɫɨɫ 30 0,7 0,8/0,75 1 
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Ɋɚɫɫɱɢɬɵɜɚɟɦ ɫɪɟɞɧɸɸ ɪɟɚɤɬɢɜɧɭɸ ɦɨɳɧɨɫɬɶ ɡɚ ɫɦɟɧɭ. 
 
Qɫɦ1=Ɋɫɦ*tg φ=140*0,75=105 ɤɜɚɪ;  Qɫɦ (2, 3) =21*0,75=15,75 ɤɜɚɪ 
 




ȼɵɱɢɫɥɹɟɦ ɦɚɤɫɢɦɚɥɶɧɭɸ ɪɟɚɤɬɢɜɧɭɸ ɦɨɳɧɨɫɬɶ. 
 
Qɪ=1,1* Qɫɦ∑, ɟɫɥɢ nɷ<10.  Qɪ=1, 1*136,5=150,2 ɤɜɚɪ 
 
Ɉɩɪɟɞɟɥɹɟɦ ɦɚɤɫɢɦɚɥɶɧɭɸ ɩɨɥɧɭɸ ɦɨɳɧɨɫɬɶ. 
 
ɤȼȺ6,2562,150208 2222  pɪp QɊS
 
 












      ɗɥɟɤɬɪɢɱɟɫɤɢɟ ɧɚɝɪɭɡɤɢ ɞɥɹ ɞɪɭɝɢɯ ɝɪɭɩɩ ɷɥɟɤɬɪɨɩɪɢɟɦɧɢɤɨɜ 
ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɷɬɨɣ ɠɟ ɦɟɬɨɞɢɤɟ, ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɡɚɧɨɫɢɦ ɜ 
ɬɚɛɥɢɰɵ 2.3.2 ɢ 2.3.3 
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2.4. ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 
 
2.4.1ȼɵɛɨɪ ɱɢɫɥɚ ɢ ɦɨɳɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 
 
      ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌ 14209-85 ɢ 11677-75 ɰɟɯɨɜɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ 
ɢɦɟɸɬ ɫɥɟɞɭɸɳɢɟ ɧɨɦɢɧɚɥɶɧɵɟ ɦɨɳɧɨɫɬɢ: 100, 160, 250, 400, 630 ɤȼȺ. ɢɬɞ. 
      ɋ ɭɜɟɥɢɱɟɧɢɟɦ ɦɨɳɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɪɚɫɬɭɬ ɬɨɤɢ ɤɨɪɨɬɤɨɝɨ 
ɡɚɦɵɤɚɧɢɹ. ɉɨɷɬɨɦɭ ɟɞɢɧɢɱɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɩɢɬɚɸɳɢɯ 
ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ ɞɨ 1000 ȼ, ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ ɞɨɩɭɫɬɢɦɵɦɢ ɜɟɥɢɱɢɧɚɦɢ ɬɨɤɚ 
ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ. ɑɢɫɥɨ ɬɢɩɨɪɚɡɦɟɪɨɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɜ ɰɟɯɟ ɞɨɥɠɧɨ 
ɛɵɬɶ ɦɢɧɢɦɚɥɶɧɵɦ.  
      ȼɵɛɨɪ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɩɨ 
ɪɚɫɱёɬɧɨɣ ɦɨɳɧɨɫɬɢ ɧɨɪɦɚɥɶɧɨɝɨ ɢ ɚɜɚɪɢɣɧɨɝɨ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɢɫɯɨɞɹ ɢɡ 
ɪɚɰɢɨɧɚɥɶɧɨɣ ɡɚɝɪɭɡɤɢ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ ɢ ɫ ɭɱёɬɨɦ ɦɢɧɢɦɚɥɶɧɨ 
ɧɟɨɛɯɨɞɢɦɨɝɨ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɜ ɩɨɫɥɟɚɜɚɪɢɣɧɨɦ ɪɟɠɢɦɟ. ɇɨɦɢɧɚɥɶɧɚɹ 
ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ Sɧ.ɬ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɪɟɞɧɟɣ ɧɚɝɪɭɡɤɟ Ɋɫ ɡɚ 
ɦɚɤɫɢɦɚɥɶɧɨ ɡɚɝɪɭɠɟɧɧɭɸ ɫɦɟɧɭ: 
 
 Ɋɫ/(NKɡ), ɝɞɟ: ≥ Sɧ.ɬ  
 
N – ɦɢɧɢɦɚɥɶɧɨɟ ɱёɬɧɨɟ ɱɢɫɥɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ; 
 
Kɡ – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɝɪɭɡɤɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 
 
      ɇɚɢɜɵɝɨɞɧɟɣɲɚɹ ɡɚɝɪɭɡɤɚ ɰɟɯɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɡɚɜɢɫɢɬ ɨɬ 
ɤɚɬɟɝɨɪɢɢ ɧɚɞɟɠɧɨɫɬɢ ɩɨɬɪɟɛɢɬɟɥɟɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɨɬ ɱɢɫɥɚ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɢ ɫɩɨɫɨɛɚ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ. ɉɪɢɧɢɦɚɟɦ ɫɥɟɞɭɸɳɢɣ 
ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɝɪɭɡɤɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ: ɞɥɹ ɨɛɴɟɤɬɨɜ ɫ ɧɚɝɪɭɡɤɨɣ 2 
ɤɚɬɟɝɨɪɢɢ ɞɥɹ ɞɜɭɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. 
ɄɌɉ – Kɡ = 0,8. 
 
     ɉɪɢɧɢɦɚɟɦ ɦɢɧɢɦɚɥɶɧɨɟ ɱɢɫɥɨ ɰɟɯɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ Nmin 
ɨɞɢɧɚɤɨɜɨɣ ɦɨɳɧɨɫɬɢ Sɧ.ɬ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ ɩɢɬɚɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢ 
ɫɜɹɡɚɧɧɵɯ ɧɚɝɪɭɡɨɤ, ɤɨɬɨɪɨɟ ɪɚɜɧɨ: Nɨɩɬ = Nmin = 2. 
 
2.4.2 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɞɥɹ ɄɌɉ 
 
ɉɨɥɧɚɹ ɫɪɟɞɧɹɹ ɧɚɝɪɭɡɤɚ ɡɚ ɫɦɟɧɭ ɫɨɫɬɚɜɥɹɟɬ: 
 
Sc =
22 )21()21( QcQcPcPc 
   = 
22 )6,1503,152()9,1981,204( 
  = 504,2 ɤȼȺ. 
 
ɝɞɟ: Pɫ ɢ Qɫ – ɚɤɬɢɜɧɚɹ ɢ ɪɟɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɢ ɧɚ ɧɢɡɤɨɦ ɧɚɩɪɹɠɟɧɢɢ. 
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Ɋɚɫɱɟɬɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɪɚɜɧɚ: 
 Ɋɫ/(NKɡ) = 403/ (2*0,76) =265,2 ɤȼȺ. ≥ Sɧ.ɬ  
      ɉɪɢɧɢɦɚɟɦ ɤ ɭɫɬɚɧɨɜɤɟ ɞɜɭɯɬɪɚɧɫɮɨɪɦɚɬɧɭɸ ɤɨɦɩɥɟɤɬɧɵɟ ɩɨɞɫɬɚɧɰɢɢ 
ɄɌɉ 400 – 6/0,4 ɫ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦɢ ɌɆ 400/6 ɦɨɳɧɨɫɬɶɸ Sɧ.ɬ=400 ɤȼȺ. 
      ɉɪɢ ɜɵɛɨɪɟ ɱɢɫɥɚ ɢ ɦɨɳɧɨɫɬɢ ɰɟɯɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɨɞɧɨɜɪɟɦɟɧɧɨ 
ɪɟɲɚɟɬɫɹ ɜɨɩɪɨɫ ɨɛ ɨɩɪɟɞɟɥɟɧɢɢ ɷɤɨɧɨɦɢɱɟɫɤɢ ɰɟɥɟɫɨɨɛɪɚɡɧɨɣ ɜɟɥɢɱɢɧɟ 
ɪɟɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ, ɩɟɪɟɞɚɜɚɟɦɨɣ ɱɟɪɟɡ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɜ ɫɟɬɶ 




..max )**( ɫɬɧɡɨɩɬ ɊSɄNQ 
 = 
22 403)400*76,0*2( 
  = 455,3 ɤɜɚɪ. 
 
Ɇɨɳɧɨɫɬɶ Qɧɤ1 ɧɚ ɫɬɨɪɨɧɟ ɧɢɡɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ: 
 
Qɧɤ1 = Qɫ – Qmax.ɬ =302,9-455,3=-152,4 ɤɜɚɪ. 
 
Ʉɨɧɞɟɧɫɚɬɨɪɧɵɟ ɛɚɬɚɪɟɢ ɧɟ ɬɪɟɛɭɸɬɫɹ. 
 
Ɍɟɯɧɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜɌɆ-400/6 
 
ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ Ɋɯɯ = 1,2  ɤȼɬ; 
 
ɉɨɬɟɪɢ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ Ɋɤɡ = 5,5 ɤȼɬ; 
 
ɇɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ Uɤɡ = 4,5%; 
 
Ɍɨɤ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ Iɯɯ = 2,1%. 
 
ɉɨɥɧɵɟ ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: ɄɌɉ-1 
 
∆Ɋɬ = Ɋɯɯ + ȕ²Pɤɡ = 1,2+0,73*5,5=5,23 ɤȼɬ; 
 
∆Qɬ = Qɯɯ + ȕ²Qɤɡ = 8,4+ 0,73*18=21,54 ɤɜɚɪ. 
 
ɝɞɟ: ȕ – ɤɨɷɮɮɢɰɢɟɧɬ   ɡɚɝɪɭɡɤɢ    ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ: 
 
ȕ = Sɮɚɤ/Sɧ =293,5/400=0,73 
 
Qɯɯ – ɪɟɚɤɬɢɜɧɵɟ   ɩɨɬɟɪɢ   ɯɨɥɨɫɬɨɝɨ   ɯɨɞɚ: 
 
Qɯɯ = SɧɬIɯɯ/100 = 400*2,1/100=8,4 ɤɜɚɪ. 
 
Qɤɡ – ɪɟɚɤɬɢɜɧɵɟ    ɩɨɬɟɪɢ   ɤɨɪɨɬɤɨɝɨ   ɡɚɦɵɤɚɧɢɹ: 
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  Qɤɡ = SɧɬUɤɡ/100 = 400*4,5/100=18 ɤɜɚɪ.  
 
ɉɨɥɧɵɟ ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: ɄɌɉ-2 
 
∆Ɋɬ = Ɋɯɯ + ȕ²Pɤɡ = 1,2+ 0,72*5,5 = 5,16 ɤȼɬ; 
 
∆Qɬ = Qɯɯ + ȕ²Qɤɡ = 8,4 + 0,72*18 = 21,36 ɤɜɚɪ. 
 
ɝɞɟ: ȕ – ɤɨɷɮɮɢɰɢɟɧɬ   ɡɚɝɪɭɡɤɢ    ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ: 
 
ȕ = Sɮɚɤ/Sɧ =287,7/400=0,72 
 
Qɯɯ – ɪɟɚɤɬɢɜɧɵɟ   ɩɨɬɟɪɢ   ɯɨɥɨɫɬɨɝɨ   ɯɨɞɚ: 
 
Qɯɯ = SɧɬIɯɯ/100 = 400*2,1/100 = 8,4   ɤɜɚɪ. 
 
Qɤɡ – ɪɟɚɤɬɢɜɧɵɟ    ɩɨɬɟɪɢ   ɤɨɪɨɬɤɨɝɨ   ɡɚɦɵɤɚɧɢɹ: 
 
Qɤɡ = SɧɬUɤɡ/100 = 400*4,5/100 = 18   ɤɜɚɪ.  
 
2.4.3 ȼɵɛɨɪ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɩɨɞɫɬɚɧɰɢɢ №1 110/6 ɤȼ 
        ɉɨɞɫɬɚɧɰɢɹ №1 ɫɥɭɠɢɬ ɞɥɹ ɩɨɧɢɠɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɫ 110 ɞɨ 6 ɤȼ, 
ɤɨɬɨɪɨɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɩɢɬɚɧɢɹ ɜɵɫɨɤɨɜɨɥɶɬɧɵɯ ɷɥɟɤɬɪɨɞɧɨ ɜɨɞɨɝɪɟɣɧɵɯ 
ɤɨɬɥɨɜ ɢ ɩɢɬɚɧɢɹ ɄɌɉ. Ʉɚɠɞɚɹ ɫɟɤɰɢɹ ɲɢɧ ɨɛɟɫɩɟɱɢɜɚɟɬ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɟ 
ɨɞɧɨɣ ɄɌɉ 400 ɤȼȺ, ɬɪɟɯ Ʉɗȼ 4 ɦȼȺ ɢ ɞɪɭɝɢɯ ɧɚɝɪɭɡɨɤ ɩɪɟɞɩɪɢɹɬɢɹ. 
 
ɉɨɥɧɚɹ ɫɪɟɞɧɹɹ ɧɚɝɪɭɡɤɚ ɡɚ ɫɦɟɧɭ ɫɨɫɬɚɜɥɹɟɬ: 
 
Sc = 
22 )21()21( QcQcPcPc 
  = 
22 )17635,2662()51781,7809( 
  = 13720 ɤȼȺ. 
 
ɝɞɟ: Pɫ ɢ Qɫ – ɚɤɬɢɜɧɚɹ ɢ ɪɟɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɢ. 
 
Ɋɚɫɱɟɬɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɪɚɜɧɚ: 
 
 Ɋɫ/(NKɡ) = 12987,1/(2*0,76) =8544,2ɤȼȺ.≥Sɧ.ɬ  
 
      ɉɪɢɧɢɦɚɟɦ ɤ ɭɫɬɚɧɨɜɤɟ ɞɜɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɌɇ-10000 /110 
      ɉɪɢ ɜɵɛɨɪɟ ɱɢɫɥɚ ɢ ɦɨɳɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɨɞɧɨɜɪɟɦɟɧɧɨ ɪɟɲɚɟɬɫɹ 
ɜɨɩɪɨɫ ɨɛ ɨɩɪɟɞɟɥɟɧɢɢ ɷɤɨɧɨɦɢɱɟɫɤɢ ɰɟɥɟɫɨɨɛɪɚɡɧɨɣ ɜɟɥɢɱɢɧɟ ɪɟɚɤɬɢɜɧɨɣ 
ɦɨɳɧɨɫɬɢ, ɩɟɪɟɞɚɜɚɟɦɨɣ ɱɟɪɟɡ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɜ ɫɟɬɶ ɧɚɩɪɹɠɟɧɢɟɦ 6 ɤȼ: 
 
22
..max )**( ɫɬɧɡɨɩɬ ɊSɄNQ 
  =  
22 1,12987)10000*76,0*2( 
 = 7898 ɤɜɚɪ. 
 
 Иɡɦ. Ʌɢɫɬ № дɨɤɭɦ. Пɨдɩɢɫь Ⱦаɬа 
Лɢɫɬ 
103 Ⱦɉ- 140604.65– 2018.ɉɁ 
 
Ɇɨɳɧɨɫɬɶ Qɧɤ1 ɧɚ ɫɬɨɪɨɧɟ ɧɚɩɪɹɠɟɧɢɹ 6ɤȼ ɫɨɫɬɚɜɥɹɟɬ: 
 
 
Qɧɤ1 = Qɫ – Qmax.ɬ =4425,5-7898=-3472,5 ɤɜɚɪ. 
 
Ʉɨɧɞɟɧɫɚɬɨɪɧɵɟ ɛɚɬɚɪɟɢ ɧɟ ɬɪɟɛɭɸɬɫɹ. 
 
Ɍɟɯɧɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɌɇ-10000 /110 
 
ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ Ɋɯɯ = 23  ɤȼɬ; 
 
ɉɨɬɟɪɢ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ Ɋɤɡ = 76 ɤȼɬ; 
 
ɇɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ Uɤɡ = 17%; 
 
Ɍɨɤ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ Iɯɯ = 0,6%. 
 
ɉɨɥɧɵɟ ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 1Ɍ (ɌȾɌɇ-10000/110) 
 
∆Ɋɬ = Ɋɯɯ + ȕ²Pɤɡ = 23+0,85*76=88 ɤȼɬ; 
 
∆Qɬ = Qɯɯ + ȕ²Qɤɡ = 60 +0,85*1700=1505 ɤɜɚɪ. 
 
ɝɞɟ: ȕ = Sɮɚɤ/Sɧ =9240,6/10000=0,92 
 
Qɯɯ = SɧɬIɯɯ/100 = 10000*0,6/100=60 ɤɜɚɪ. 
 
  Qɤɡ = SɧɬUɤɡ/100 = 10000*17/100=1700 ɤɜɚɪ. 
 
  ɉɨɥɧɵɟ ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 2Ɍ(ɌȾɌɇ-10000/110) 
 
 ∆Ɋɬ = Ɋɯɯ + ȕ²Pɤɡ = 23+0,53*76= 64 ɤȼɬ; 
 
∆Qɬ = Qɯɯ + ȕ²Qɤɡ = 60+ 0,53*1700= 961ɤɜɚɪ. 
 
ɝɞɟ: ȕ = Sɮɚɤ/Sɧ =7275/10000=0,73 
 
Qɯɯ = SɧɬIɯɯ/100 = 10000*0,6/100=60  ɤɜɚɪ. 
 
  Qɤɡ = SɧɬUɤɡ/100 = 10000*17/100=1700  ɤɜɚɪ 
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2.5 ȼɵɛɨɪ ɤɚɛɟɥɹ 
 
         ȼɵɛɨɪ ɫɟɱɟɧɢɣ ɩɨ ɧɚɝɪɟɜɭ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɪɚɫɱɟɬɧɨɦɭ ɬɨɤɭ, 
ɨɩɪɟɞɟɥɹɟɦɨɦɭ ɩɨ ɩɨɥɧɨɣ ɪɚɫɱёɬɧɨɣ ɦɨɳɧɨɫɬɢ, ɩɟɪɟɞɚɜɚɟɦɨɣ ɩɨ ɤɚɛɟɥɸ. Ɂɚ 
ɪɚɫɱɟɬɧɭɸ ɦɨɳɧɨɫɬɶ Sɪ ɨɞɢɧɨɱɧɨɝɨ ɷɥɟɤɬɪɨɩɪɢёɦɧɢɤɚ ɩɪɢɧɢɦɚɟɬɫɹ ɟɝɨ 
ɩɨɥɧɚɹ ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ. Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɜɵɛɨɪɚ ɤɚɛɟɥɟɣ 











ɇȺɂɆȿɇɈȼȺɇɂȿ ɍɑȺɋɌɄȺ ɂɅɂ 












ɖ Sp,ɤȼȺ 2 310,6 




















ȾɅɂɇȺ ɍɑȺɋɌɄȺ, ɤɦ 7 40 









ɄȺȻȿɅȿɃ 9 6 
ȽɊɍɉɉȺ ȻɅɈɄȺ 
ɇɈɆȿɊ 10 - 
ɄɈɗɎɎɂɐɂȿɇɌɕ 11 0,94; 0,85 












ɉɅɈɌɇɈɋɌɖ ɌɈɄȺ 14 1,2 





ȼɊȿɆə 16 0,6 
ɌɈɄ ɄɁ, Ⱥ 17 4910 
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 ɆȺɊɄȺ 20 ȺȼȼȽ 
ɄɈɅɂɑȿɋɌȼɈ ɄȺȻȿɅȿɃ ɂ ɀɂɅ, 
ɋȿɑȿɇɂȿ ɀɂɅ (ɒɌ MM KB) 21 3*50 
ȾɈɉɍɋɌɂɆȺə ɇȺȽɊɍɁɄȺ 22 83 
 
5 6 7 8 9 10 11 12 









2 305,3 4000 4000 4000 4000 630 630 
3 29,4 385 385 385 385 61 61 
4 1 3 3 3 3 1 1 
5 29,4 385 385 385 385 61 61 
6 59,3 — — —    
7 — — — — — — — 
8 20 20 30 35 30 100 115 
9 ȼ ɤɨɪɨɛɟ ɜ  ɤɨɪɨɛɟ ɜ  ɤɨɪɨɛɟ ɜ  ɤɨɪɨɛɟ ɜ  ɤɨɪɨɛɟ ɜ ɡɟɦɥɟ ɜ ɡɟɦɥɟ 
10 6 6 6 6 6 2 2 
11 — — — — — — — 
12 0,94*0,85 0,87*0,85 0,87*0,85 0,87*0,75 0,87*0,75 094*09 094*09 
13 25 3(3ɯ150) 3(3ɯ150) 3(3ɯ150) 3(3ɯ150) 16 16 
14 6000 6000 6000 6000 6000 6000 6000 
15 1,2 1,2 1,2 1,2 1,2 1,2 1,2 
16 20,8 463 463 463 463 13,3 13,3 
17 0,6 0,6 0,6 0,6 0,6 0,6 0,6 
18 4910 4960 4940 4920 4940 4760 4719 
19 50 54 54 53 54 52 51 
20 0,16 0,23 0,35 0,40 0,35 0,37 0,43 
21 ȺȼȼȽ ȺȼȼȽ ȺȼȼȽ ȺȼȼȽ ȺȼȼȽ ȺȼȼȽ ȺȼȼȽ 
22 3ɯ50 3(3ɯ185) 3(3ɯ185) 3(3ɯ185) 3(3ɯ185) 3ɯ50 3ɯ50 
23 83 528 528 528 528 148 148 
ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2.5.1 
 
2.5.2 Ɋɚɫɱёɬ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɜ ɫɟɬɹɯ ɧɚɩɪɹɠɟɧɢɟɦ ɜɵɲɟ 
1000ȼ 
         ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɫɢɫɬɟɦ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɭɱɢɬɵɜɚɸɬɫɹ ɧɟ ɬɨɥɶɤɨ 
ɧɨɪɦɚɥɶɧɵɟ ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɟ ɪɟɠɢɦɵ ɪɚɛɨɬɵ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, ɧɨ ɢ ɢɯ 
ɚɜɚɪɢɣɧɵɟ ɪɟɠɢɦɵ. Ɉɞɧɢɦ ɢɡ ɚɜɚɪɢɣɧɵɯ ɪɟɠɢɦɨɜ ɹɜɥɹɟɬɫɹ ɤɨɪɨɬɤɨɟ 
ɡɚɦɵɤɚɧɢɟ.  
        ȼ ɫɢɫɬɟɦɟ ɬɪёɯɮɚɡɧɨɝɨ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɦɨɝɭɬ ɜɨɡɧɢɤɧɭɬɶ ɬɪёɯɮɚɡɧɵɟ, 
ɞɜɭɯɮɚɡɧɵɟ ɢ ɨɞɧɨɮɚɡɧɵɟ ɤɨɪɨɬɤɢɟ ɡɚɦɵɤɚɧɢɹ, ɚ ɬɚɤɠɟ ɞɜɨɣɧɵɟ ɡɚɦɵɤɚɧɢɹ 
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ɧɚ ɡɟɦɥɸ. Ɍɪёɯɮɚɡɧɵɟ ɡɚɦɵɤɚɧɢɹ ɜɵɡɵɜɚɸɬ ɜ ɩɨɜɪɟɠɞɟɧɧɨɣ ɫɟɬɢ 
ɧɚɢɛɨɥɶɲɢɟ ɬɨɤɢ, ɩɨɷɬɨɦɭ ɩɪɢ ɜɵɛɨɪɟ ɚɩɩɚɪɚɬɭɪɵ ɡɚ ɪɚɫɱёɬɧɵɣ ɬɨɤ 
ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɩɪɢɧɢɦɚɸɬ ɬɨɤ ɬɪёɯɮɚɡɧɨɝɨ ɡɚɦɵɤɚɧɢɹ. ɉɪɢɱɢɧɚɦɢ 
ɡɚɦɵɤɚɧɢɣ ɦɨɝɭɬ ɛɵɬɶ: 
    1.ɦɟɯɚɧɢɱɟɫɤɢɟ ɩɨɜɪɟɠɞɟɧɢɹ ɢɡɨɥɹɰɢɢ, ɩɪɨɤɨɥɵ ɢ ɪɚɡɪɭɲɟɧɢɹ ɤɚɛɟɥɟɣ 
ɩɪɢ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬɚɯ; 
    2.ɫɬɚɪɟɧɢɟ, ɢɡɧɨɫ ɢɡɨɥɹɰɢɢ; 
    3.ɭɜɥɚɠɧɟɧɢɟ ɢɡɨɥɹɰɢɢ; 
    4.ɪɚɡɥɢɱɧɵɟ  ɧɚɛɪɨɫɵ ɧɚ  ɩɪɨɜɨɞɚ; 
    5.ɩɟɪɟɤɪɵɬɢɟ ɮɚɡ ɠɢɜɨɬɧɵɦɢ ɢ ɩɬɢɰɚɦɢ; 
   6.ɩɟɪɟɤɪɵɬɢɟ ɮɚɡ ɜɫɥɟɞɫɬɜɢɟ ɚɬɦɨɫɮɟɪɧɵɯ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ. 
 
      ɉɨɫɥɟɞɫɬɜɢɹɦɢ ɡɚɦɵɤɚɧɢɣ ɹɜɥɹɸɬɫɹ ɪɟɡɤɨɟ ɭɜɟɥɢɱɟɧɢɟ ɬɨɤɚ ɢ ɫɧɢɠɟɧɢɟ 
ɧɚɩɪɹɠɟɧɢɹ ɜ ɨɬɞɟɥɶɧɵɯ ɬɨɱɤɚɯ ɫɢɫɬɟɦɵ. ɍɜɟɥɢɱɟɧɢɟ ɬɨɤɚ ɩɪɢɜɨɞɢɬ ɤ 
ɡɧɚɱɢɬɟɥɶɧɵɦ ɦɟɯɚɧɢɱɟɫɤɢɦ ɜɨɡɞɟɣɫɬɜɢɹɦ ɧɚ ɬɨɤɨɜɟɞɭɳɢɟ ɱɚɫɬɢ ɢ 
ɢɡɨɥɹɬɨɪɵ, ɨɛɦɨɬɤɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɦɚɲɢɧ; ɜɵɡɵɜɚɟɬ ɩɨɜɵɲɟɧɧɵɣ ɧɚɝɪɟɜ 
ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ ɢ ɢɡɨɥɹɰɢɢ. ɋɧɢɠɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢɜɨɞɢɬ ɤ 
ɧɚɪɭɲɟɧɢɸ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɵ ɦɟɯɚɧɢɡɦɨɜ – ɡɚɬɨɪɦɚɠɢɜɚɸɬɫɹ ɞɜɢɝɚɬɟɥɢ, 
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Ɋɢɫɭɧɨɤ 2.5.1 (ɚ) Ɉɞɧɨɥɢɧɟɣɧɚɹ ɫɯɟɦɚ 
  Ɋɢɫɭɧɨɤ 2.5.2 (ɛ) ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ 
 
       Ɋɚɫɱɟɬɧɵɣ ɬɨɤ ɄɁ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɹ ɩɨɜɪɟɠɞɟɧɢɹ ɜ ɬɚɤɨɣ 
ɬɨɱɤɟ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɰɟɩɢ, ɜ ɤɨɬɨɪɨɣ ɩɪɢ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ ɚɩɩɚɪɚɬɵ ɢ 
ɩɪɨɜɨɞɧɢɤɢ ɷɬɨɣ ɰɟɩɢ ɧɚɯɨɞɹɬɫɹ ɜ ɧɚɢɛɨɥɟɟ ɬɹɠɟɥɵɯ ɭɫɥɨɜɢɹɯ. Ɉɫɧɨɜɧɵɦ 
ɪɚɫɱɟɬɧɵɦ ɜɢɞɨɦ ɹɜɥɹɟɬɫɹ ɫɢɦɦɟɬɪɢɱɧɨɟ ɬɪɟɯɮɚɡɧɨɟ ɄɁ. 
      ɉɪɢ ɪɚɫɱɟɬɚɯ ɬɨɤɨɜ ɄɁ ɧɟ ɫɱɢɬɚɸɬɫɹ ɫ ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɦɢ 
ɜɢɞɨɢɡɦɟɧɟɧɢɹɦɢ ɫɯɟɦɵ, ɬɚɤɢɦɢ, ɤɚɤ ɜɤɥɸɱɟɧɢɟ ɪɟɡɟɪɜɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɧɚ ɩɚɪɚɥɥɟɥɶɧɭɸ ɪɚɛɨɬɭ ɩɪɢ ɩɨɫɥɟɞɭɸɳɟɦ ɧɟɦɟɞɥɟɧɧɨɦ ɨɬɤɥɸɱɟɧɢɢ 
ɪɚɛɨɬɚɸɳɟɝɨ ɢ ɬ. ɩ. Ȼɨɥɟɟ ɞɥɢɬɟɥɶɧɵɟ ɜɢɞɨɢɡɦɟɧɟɧɢɹ ɫɯɟɦɵ ɞɨɥɠɧɵ 
ɭɱɢɬɵɜɚɬɶɫɹ. Ɍɚɤ, ɧɚɩɪɢɦɟɪ, ɩɪɢ ɪɚɫɱɟɬɟ ɬɨɤɨɜ ɄɁ ɧɚ ɩɨɞɫɬɚɧɰɢɹɯ ɫ ɞɜɭɦɹ 
ɫɟɤɰɢɹɦɢ ɲɢɧ ɞɨɥɠɟɧ ɭɱɢɬɵɜɚɬɶɫɹ ɪɟɠɢɦ ɪɚɛɨɬɵ ɨɛɟɢɯ ɫɟɤɰɢɣ ɨɬ ɨɞɧɨɝɨ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɢɥɢ ɜɜɨɞɚ ɫ ɭɱɟɬɨɦ ɩɨɞɩɢɬɤɢ ɦɟɫɬɚ ɄɁ ɨɬ ɜɫɟɯ ɞɜɢɝɚɬɟɥɟɣ, 
ɩɨɞɤɥɸɱɟɧɧɵɯ ɤ ɨɛɟɢɦ ɫɟɤɰɢɹɦ ɲɢɧ.  
      ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɫɱɟɬɨɜ ɭɱɢɬɵɜɚɸɬɫɹ ɢɧɞɭɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɦɚɲɢɧ, ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɢ ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, 
ɪɟɚɤɬɨɪɨɜ, ɜɨɡɞɭɲɧɵɯ ɢ ɤɚɛɟɥɶɧɵɯ ɥɢɧɢɣ, ɚ ɬɚɤɠɟ ɬɨɤɨɩɪɨɜɨɞɨɜ. 
      Ⱥɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɭɱɢɬɵɜɚɸɬɫɹ ɬɨɥɶɤɨ ɞɥɹ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ ɫ 
ɩɪɨɜɨɞɧɢɤɚɦɢ ɦɚɥɵɯ ɫɟɱɟɧɢɣ ɢ ɫɬɚɥɶɧɵɦɢ ɩɪɨɜɨɞɧɢɤɚɦɢ, ɚ ɬɚɤɠɟ ɞɥɹ 
ɩɪɨɬɹɠɟɧɧɵɯ ɤɚɛɟɥɶɧɵɯ ɥɢɧɢɣ ɦɚɥɵɯ ɫɟɱɟɧɢɣ ɫ ɛɨɥɶɲɢɦ ɚɤɬɢɜɧɵɦ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ. Ⱦɥɹ ɨɝɪɚɧɢɱɟɧɢɹ ɬɨɤɚ ɄɁ ɩɪɢɦɟɧɹɟɬɫɹ: ɪɚɡɞɟɥɶɧɚɹ ɪɚɛɨɬɚ 
ɥɢɧɢɣ, ɪɚɡɞɟɥɶɧɚɹ ɪɚɛɨɬɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɢ ɫɟɤɰɢɨɧɢɪɨɜɚɧɢɟ ɫɛɨɪɧɵɯ ɲɢɧ 
ɧɚ ɜɫɟɯ ɫɬɭɩɟɧɹɯ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ. ȿɫɥɢ ɷɬɨɝɨ ɧɟɞɨɫɬɚɬɨɱɧɨ, ɬɨ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ. Ʌɢɧɟɣɧɵɟ ɪɟɚɤɬɨɪɵ 
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ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɨɬɤɥɸɱɟɧɢɹ ɜɵɤɥɸɱɚɬɟɥɟɣ ɜ 
ɫɟɬɹɯ, ɩɪɢɫɨɟɞɢɧɟɧɧɵɯ ɤ ɧɢɦ, ɚ ɧɟ ɩɨ ɭɫɥɨɜɢɹɦ ɩɨɞɞɟɪɠɚɧɢɹ ɭɪɨɜɧɹ 
ɧɚɩɪɹɠɟɧɢɹ. 
      Ɋɟɤɨɦɟɧɞɭɟɬɫɹ ɬɨɤɢ ɄɁ ɜ ɰɟɯɨɜɵɯ ɫɟɬɹɯ ɪɚɫɫɱɢɬɵɜɚɬɶ ɜ ɫɢɫɬɟɦɟ 
ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɛɚɡɢɫɧɵɯ ɜɟɥɢɱɢɧ. Ɇɨɳɧɨɫɬɶ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ 
ɞɨɩɭɫɤɚɟɬɫɹ ɩɪɢɧɢɦɚɬɶ ɪɚɜɧɨɣ ɛɟɫɤɨɧɟɱɧɨɫɬɢ. Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɢɫɬɟɦɵ ɧɟɨɛɯɨɞɢɦɨ ɢɦɟɬɶ ɞɚɧɧɵɟ ɨ ɬɨɤɚɯ ɢ ɦɨɳɧɨɫɬɢ ɄɁ 
ɢɥɢ ɨɬɤɥɸɱɚɸɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ ɧɚ ɜɜɨɞɚɯ ɥɢɧɢɣ, 
ɩɢɬɚɸɳɢɯ ɰɟɯɨɜɵɟ ɫɟɬɢ. Ɍɨɤɢ ɄɁ, ɩɨɫɬɭɩɚɸɳɢɟ ɤ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ ɄɁ ɨɬ 
ɤɪɭɩɧɵɯ ɫɢɧɯɪɨɧɧɵɯ ɢ ɚɫɢɧɯɪɨɧɧɵɯ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ, ɪɟɤɨɦɟɧɞɭɟɬɫɹ 
ɨɩɪɟɞɟɥɹɬɶ ɩɨ ɩɪɚɜɢɥɚɦ ɪɚɫɱɟɬɨɜ ɞɥɹ ɫɢɫɬɟɦ ɫ ɨɝɪɚɧɢɱɟɧɧɨɣ ɦɨɳɧɨɫɬɶɸ 
ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ – ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɚɫɱɟɬɧɵɯ ɤɪɢɜɵɯ ɞɥɹ ɝɟɧɟɪɚɬɨɪɨɜ 
ɩɨ ɫɩɪɚɜɨɱɧɨɣ ɥɢɬɟɪɚɬɭɪɟ.   
 
Ɋɚɫɱёɬ ɬɨɤɚ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɫɥɟɞɭɸɳɟɦ ɩɨɪɹɞɤɟ: 
     ɚ) ɫɨɫɬɚɜɥɹɟɬɫɹ ɨɞɧɨɥɢɧɟɣɧɚɹ ɪɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɫ ɭɤɚɡɚɧɢɟɦ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ 
ɫɟɬɢ ɢ ɢɯ ɧɨɦɢɧɚɥɶɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɩɪɢ ɜɵɱɢɫɥɟɧɢɢ ɬɨɤɨɜ 
ɄɁ ; 
     ɛ) ɧɚ ɪɚɫɱɟɬɧɨɣ ɫɯɟɦɟ ɜɵɛɢɪɚɸɬɫɹ ɪɚɫɱɟɬɧɵɟ ɬɨɱɤɢ ɄɁ; 
     ɜ) ɩɪɢɧɢɦɚɸɬɫɹ ɛɚɡɢɫɧɵɟ ɭɫɥɨɜɢɹ (ɦɨɳɧɨɫɬɶ Sɛ ɢ ɧɚɩɪɹɠɟɧɢɟ Uɛ) ɢ ɩɨ 
ɧɢɦ ɜɵɱɢɫɥɹɟɬɫɹ ɛɚɡɢɫɧɵɣ ɬɨɤ Iɛ; 
     ɝ) ɩɪɢɜɨɞɹɬɫɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ ɫɯɟɦɵ, ɜɵɪɚɠɟɧɧɵɟ ɜ 
ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ, ɤ ɛɚɡɢɫɧɨɣ ɦɨɳɧɨɫɬɢ; 
     ɞ) ɫɨɫɬɚɜɥɹɟɬɫɹ ɭɩɪɨɳɟɧɧɚɹ ɫɯɟɦɚ ɡɚɦɟɳɟɧɢɹ; 
     ɟ) ɨɩɪɟɞɟɥɹɟɬɫɹ ɪɟɡɭɥɶɬɢɪɭɸɳɟɟ x*ɪɟɡ, ɨɬɧɟɫɟɧɧɨɟ ɤ ɛɚɡɢɫɧɨɣ ɦɨɳɧɨɫɬɢ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɞɨ ɬɨɱɤɢ ɄɁ; 
     ɠ) ɜɵɱɢɫɥɹɟɬɫɹ ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɞɨ ɬɨɱɤɢ ɄɁ (x*ɪɚɫɱ); 
     ɡ) ɩɨ ɪɚɫɱɟɬɧɵɦ ɤɪɢɜɵɦ ɨɩɪɟɞɟɥɹɸɬɫɹ ɤɪɚɬɧɨɫɬɢ ɬɨɤɚ ɄɁ K t ɞɥɹ 
ɪɚɡɥɢɱɧɵɯ ɦɨɦɟɧɬɨɜ ɜɪɟɦɟɧɢ (0; 0, 2;  ɫ.) ; 
     ɢ) ɨɩɪɟɞɟɥɹɸɬɫɹ ɬɨɤɢ ɢ ɦɨɳɧɨɫɬɢ ɄɁ (I”, I0, 2, iɭ , S0,2). 
ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɢ ɫɯɟɦɵ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɫɟɬɢ 
ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ.  Ɋɚɫɱёɬɵ ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɷɥɟɦɟɧɬɨɜ 
ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ  ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.5.2. 
 
Ɍɚɛɥɢɰɚ 2.5.2 Ɋɚɫɱɟɬ ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɷɥɟɦɟɧɬɨɜ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ  
ɗɥɟɦɟɧɬ ɫɢɫɬɟɦɵ Ɋɚɫɱёɬɧɵɟ ɮɨɪɦɭɥɵ Ɉɛɨɡɧɚɱɟɧɢɟ ȼɟɥɢɱɢɧɚ 
1 2 3 4 
Ȼɚɡɢɫɧɵɟ ɜɟɥɢɱɢɧɵ 
Sɛ, ɆȼȺ 
Uc=Uɛ,  ɤȼ 






x S Sɛ ɫ ɛ ɤ* . 
 
S = 3 I(3) ɤɡUɫɪ 
I(3) ɤɡ  ɦɚɯ= 4 ɤȺ, 
I(3) ɤɡ ɦɢɧ = 3 ɤȺ 
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Ȼɚɡɢɫɧɵɣ ɬɨɤ ɧɚ ɫɬɨɪɨɧɟ 
6 ɤȼ Iɛ = Sɛ/ 3  Uɛ, ɤȺ  9,16 
 
Ɋɚɫɱɟɬ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɩɪɢɜɟɞёɧ ɜ ɬɚɛɥɢɰɟ 2.5.3 
ɉɪɢ ɩɢɬɚɧɢɢ, ɤɚɤ ɜ ɧɚɲɟɦ ɫɥɭɱɚɟ, ɨɬ ɫɢɫɬɟɦɵ ɧɟɨɝɪɚɧɢɱɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 
I”=I0,2=I∞=Iɛ/ɏ*ɛ ɪɟɡ 
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        2.6. ȼɵɛɨɪ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ 
 
       ȼɵɛɨɪ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɜɵɩɨɥɧɹɟɦ ɩɭɬɟɦ ɡɚɩɨɥɧɟɧɢɹ ɬɚɛɥɢɰɵ 2.6. 
ɇɢɠɟ ɮɨɪɦɭɥ, ɭɤɚɡɵɜɚɸɬɫɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɱɢɫɥɨɜɵɟ ɜɟɥɢɱɢɧɵ ɢ 
ɤɨɥɢɱɟɫɬɜɨ ɲɬɭɤ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ. ɗɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɜɵɛɢɪɚɟɬɫɹ 
ɞɥɹ ɜɫɟɯ ɜɵɫɨɤɨɜɨɥɶɬɧɵɯ ɷɥ. ɤɨɬɥɨɜ, Ɍɉ. ȼ ɤɚɱɟɫɬɜɟ ɜɵɫɨɤɨɜɨɥɶɬɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɟɞɥɚɝɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɤɨɦɩɥɟɤɬɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ  ɬɢɩɚ 
ɄɊɍ – 6.  
ȼɵɤɥɸɱɚɬɟɥɢ ɜɵɲɟ 1 ɤȼ ɫɥɟɞɭɟɬ ɜɵɛɢɪɚɬɶ: 
        1) ɩɨ ɨɬɤɥɸɱɚɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɫ ɭɱɟɬɨɦ ɩɚɪɚɦɟɬɪɨɜ 
ɜɨɫɫɬɚɧɚɜɥɢɜɚɸɳɟɝɨɫɹ ɧɚɩɪɹɠɟɧɢɹ; 
        2) ɩɨ ɜɤɥɸɱɚɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ. ɉɪɢ ɷɬɨɦ ɜɵɤɥɸɱɚɬɟɥɢ ɝɟɧɟɪɚɬɨɪɨɜ, 
ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɧɚ ɫɬɨɪɨɧɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɩɪɨɜɟɪɹɸɬɫɹ ɬɨɥɶɤɨ 
ɧɚ ɧɟɫɢɧɯɪɨɧɧɨɟ ɜɤɥɸɱɟɧɢɟ ɜ ɭɫɥɨɜɢɹɯ ɩɪɨɬɢɜɨɮɚɡɵ. 
        3) ɉɪɟɞɨɯɪɚɧɢɬɟɥɢ ɫɥɟɞɭɟɬ ɜɵɛɢɪɚɬɶ ɩɨ ɨɬɤɥɸɱɚɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ.  
 
      ɉɪɢ ɷɬɨɦ ɜ ɤɚɱɟɫɬɜɟ ɪɚɫɱɟɬɧɨɝɨ ɬɨɤɚ ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɞɟɣɫɬɜɭɸɳɟɟ 
ɡɧɚɱɟɧɢɟ ɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɧɚɱɚɥɶɧɨɝɨ ɬɨɤɚ ɄɁ ɛɟɡ ɭɱɟɬɚ 
ɬɨɤɨɨɝɪɚɧɢɱɢɜɚɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɩɪɟɞɨɯɪɚɧɢɬɟɥɟɣ. 
      ȼɵɤɥɸɱɚɬɟɥɢ ɧɚɝɪɭɡɤɢ ɢ ɤɨɪɨɬɤɨɡɚɦɵɤɚɬɟɥɢ ɫɥɟɞɭɟɬ ɜɵɛɢɪɚɬɶ ɩɨ 
ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɨɦɭ ɬɨɤɭ, ɜɨɡɧɢɤɚɸɳɟɦɭ ɩɪɢ ɜɤɥɸɱɟɧɢɢ ɧɚ ɄɁ.  
      Ɉɬɞɟɥɢɬɟɥɢ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɢ ɧɟ ɬɪɟɛɭɟɬɫɹ ɩɪɨɜɟɪɹɬɶ ɩɨ ɤɨɦɦɭɬɚɰɢɨɧɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɢ ɩɪɢ ɄɁ. ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɨɬɞɟɥɢɬɟɥɟɣ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ ɞɥɹ 
ɨɬɤɥɸɱɟɧɢɹ – ɜɤɥɸɱɟɧɢɹ ɧɟɧɚɝɪɭɠɟɧɧɵɯ ɥɢɧɢɣ, ɧɟɧɚɝɪɭɠɟɧɧɵɯ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɢɥɢ ɭɪɚɜɧɢɬɟɥɶɧɵɯ ɬɨɤɨɜ ɩɚɪɚɥɥɟɥɶɧɵɯ ɰɟɩɟɣ ɨɬɞɟɥɢɬɟɥɢ 
ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɢ ɫɥɟɞɭɟɬ ɩɪɨɜɟɪɹɬɶ ɩɨ ɪɟɠɢɦɭ ɜɤɥɸɱɟɧɢɹ- ɨɬɤɥɸɱɟɧɢɹ.
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   2.7 ȼɵɛɨɪ ɩɪɨɜɨɞɧɢɤɨɜ ɧɚɩɪɹɠɟɧɢɟɦ ɞɨ 1 ɤɜ 
 
2.7.1 ȼɵɛɨɪ ɫɟɱɟɧɢɣ ɩɪɨɜɨɞɧɢɤɨɜ ɩɨ ɧɚɝɪɟɜɭ 
 
       ɉɍɗ ɩɪɟɞɩɢɫɵɜɚɸɬ ɩɪɨɢɡɜɨɞɢɬɶ ɜɵɛɨɪ ɫɟɱɟɧɢɣ ɩɪɨɜɨɞɨɜ, ɤɚɛɟɥɟɣ ɢ 
ɲɢɧɨɩɪɨɜɨɞɨɜ ɩɪɨɢɡɜɨɞɢɬɶ ɩɨ ɞɨɩɭɫɬɢɦɨɣ ɞɥɢɬɟɥɶɧɨɣ ɧɚɝɪɭɡɤɟ ɧɚ 
ɩɪɨɜɨɞɧɢɤɢ. Ɍɟɦɩɟɪɚɬɭɪɚ ɬɨɤɨɜɟɞɭɳɢɯ ɠɢɥ ɜ ɞɥɢɬɟɥɶɧɨɦ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɧɟ 
ɞɨɥɠɧɚ ɞɨɫɬɢɝɚɬɶ ɡɧɚɱɟɧɢɣ, ɨɩɚɫɧɵɯ ɞɥɹ ɫɨɫɬɨɹɧɢɹ ɢɯ ɢɡɨɥɹɰɢɢ. ɉɨɷɬɨɦɭ 
ɜɵɛɨɪ ɫɟɱɟɧɢɣ ɩɪɨɜɨɞɧɢɤɨɜ ɜ ɫɟɬɹɯ ɧɚɩɪɹɠɟɧɢɟɦ ɞɨ 1000 ȼ, 
ɩɪɨɤɥɚɞɵɜɚɟɦɵɯ ɜ ɩɨɦɟɳɟɧɢɹɯ, ɬɟɫɧɨ ɫɜɹɡɚɧ ɫ ɜɵɛɨɪɨɦ ɩɥɚɜɤɢɯ ɜɫɬɚɜɨɤ ɢ 
ɭɫɬɚɜɨɤ ɪɚɫɰɟɩɢɬɟɥɟɣ ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ ɜɵɤɥɸɱɚɬɟɥɟɣ. Ʉ ɜɵɛɨɪɭ ɫɟɱɟɧɢɣ 
ɩɪɨɜɨɞɧɢɤɨɜ ɩɪɢɫɬɭɩɚɸɬ ɩɨɫɥɟ ɨɩɪɟɞɟɥɟɧɢɹ ɧɨɦɢɧɚɥɶɧɵɯ ɬɨɤɨɜ ɩɥɚɜɤɢɯ 
ɜɫɬɚɜɨɤ ɩɪɟɞɨɯɪɚɧɢɬɟɥɟɣ ɢ ɭɫɬɚɜɨɤ ɪɚɫɰɟɩɢɬɟɥɟɣ ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ 
ɜɵɤɥɸɱɚɬɟɥɟɣ. 
          ɉɨ ɭɫɥɨɜɢɹɦ ɧɚɝɪɟɜɚ ɞɥɢɬɟɥɶɧɵɦ ɪɚɫɱɟɬɧɵɦ ɬɨɤɨɦ Iɪ ɞɨɩɭɫɬɢɦɵɣ ɬɨɤ 
ɜ ɩɪɨɜɨɞɧɢɤɟ Iɩɪ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ:   
Iɪ   Iɩɪ = kɩIɞɥ,   
ɝɞɟ Iɞɥ - ɬɚɛɥɢɱɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɢɬɟɥɶɧɨɝɨ ɞɨɩɭɫɬɢɦɨɝɨ ɬɨɤɚ ɜ ɩɪɨɜɨɞɧɢɤɟ [1 
ɬɚɛɥ. ɉ3.3], Ⱥ; kɩ - ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɫɥɨɜɢɹ 
ɩɪɨɤɥɚɞɤɢ ɩɪɨɜɨɞɨɜ, ɤɚɛɟɥɟɣ ɢ ɲɢɧɨɩɪɨɜɨɞɨɜ  [1, ɬɚɛɥ. ɉ3.4. - ɉ3.6.]. 
         ɋɨɝɥɚɫɧɨ ɉɍɗ ɩɪɟɞɟɥɶɧɨɟ ɞɨɩɭɫɬɢɦɨɟ ɫɨɨɬɧɨɲɟɧɢɟ ɦɟɠɞɭ ɬɨɤɨɦ 
ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɧɨɝɨ ɚɩɩɚɪɚɬɚ Iɡ ɢ ɞɥɢɬɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɦ ɬɨɤɨɦ ɩɨ 
ɧɚɝɪɟɜɭ Iɩɪ ɞɥɹ ɩɪɨɜɨɞɧɢɤɨɜ ɫɢɥɨɜɵɯ ɢ ɨɫɜɟɬɢɬɟɥɶɧɵɯ ɫɟɬɟɣ  
Iɩɪ> kɡ.Iɡ,   
ɝɞɟ kɡ - ɤɨɷɮɮɢɰɢɟɧɬɵ ɡɚɳɢɬɵ, ɡɧɚɱɟɧɢɹ ɤɨɬɨɪɵɯ ɩɪɢɜɟɞɟɧɵ ɜ [1, ɬɚɛɥ. 8.2]. 
ȼɵɛɨɪ ɩɪɨɜɨɞɧɢɤɨɜ ɩɨ ɧɚɝɪɟɜɭ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɫɜɨɞɢɬɶ ɜ ɬɚɛɥɢɰɭ   2
 Иɡɦ. Ʌɢɫɬ № дɨɤɭɦ. Пɨдɩɢɫь Ⱦаɬа 
Лɢɫɬ 












































































































































































































































Ʌ 60 - - 
 Иɡɦ. Ʌɢɫɬ № дɨɤɭɦ. Пɨдɩɢɫь Ⱦаɬа 
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16 17 18 19 20 21 22 23 24 25 







6  ɞɪɭɝɢɯ 
ɤɚɛɟɥɟɣ 
0,94ɯ
0,85 319 400 ȺȼȼȽ 2(4*120) 







6  ɞɪɭɝɢɯ 
ɤɚɛɟɥɟɣ 
0,94ɯ
0,85 48 60 ȺȼȼȽ 5*16 







6  ɞɪɭɝɢɯ 
ɤɚɛɟɥɟɣ 
0,94ɯ
0,85 22 27 ȺȼȼȽ 5*4 







6  ɞɪɭɝɢɯ 
ɤɚɛɟɥɟɣ 
0,94ɯ
0,85 22 27 ȺȼȼȽ 5*4 







6  ɞɪɭɝɢɯ 
ɤɚɛɟɥɟɣ 
0,94ɯ
0,85 28 35 ɄȽ 5*4 
 Иɡɦ. Ʌɢɫɬ № дɨɤɭɦ. Пɨдɩɢɫь Ⱦаɬа 
Лɢɫɬ 




ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2.7.1 
 







6  ɞɪɭɝɢɯ 
ɤɚɛɟɥɟɣ 
0,94ɯ
0,85 22 27 ȺȼȼȽ 5*4 







6  ɞɪɭɝɢɯ 
ɤɚɛɟɥɟɣ 
0,94ɯ
0,85 72 90 ȺȼȼȽ 4*35 















































63 ɉɆȺ- 6202Ɇ 
ɊɌ
























63 ɉɆȺ- 6202Ɇ 
ɊɌ
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 Иɡɦ. Ʌɢɫɬ № дɨɤɭɦ. Пɨдɩɢɫь Ⱦаɬа 
Лɢɫɬ 
































































































 Иɡɦ. Ʌɢɫɬ № дɨɤɭɦ. Пɨдɩɢɫь Ⱦаɬа 
Лɢɫɬ 











































Ɋɢɫ.2.7 Ɉɞɧɨɥɢɧɟɣɧɚɹ ɫɯɟɦɚ ɄɊɍ- 6 
       
     
 Иɡɦ. Ʌɢɫɬ № дɨɤɭɦ. Пɨдɩɢɫь Ⱦаɬа 
Лɢɫɬ 
105 Ⱦɉ- 140604.65– 2018.ɉɁ 
 
        2.8.1 ɉɪɨɜɟɪɤɚ ɩɪɨɜɨɞɧɢɤɨɜ ɩɨ ɩɨɬɟɪɟ ɧɚɩɪɹɠɟɧɢɹ 
ɉɪɨɜɟɪɤɚ ɩɪɨɜɨɞɧɢɤɨɜ ɩɨ ɩɨɬɟɪɟ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢɜɟɞɟɧɚ ɜ ɬɚɛɥɢɰɟ 2.8.1. 
Ɋɚɫɱɟɬ ɪɚɫɩɨɥɚɝɚɟɦɨɣ ɩɨɬɟɪɢ ɧɚɩɪɹɠɟɧɢɹ ɩɨɤɚɡɚɧ ɜ ɬɚɛɥɢɰɟ 2.8.1. 
 




1 №1 №2 
Ɋɚɫɱɟɬɧɵɣ ɬɨɤ ɧɚɝɪɭɡɤɢ            Iɪ = Sɪ / 3Uɧ , Ⱥ 2 449 441 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ    Iɧ.ɬ = Sɧ.ɬ  / 3Uɧ , Ⱥ 3 578 578 




Pɤɡ,     ɤȼɬ 5 5,5 5,5 
Sɧ.ɬ ,    ɤȼȺ 6 400 400 




Uɚ% = 100Pɤɡ / Sɧ.ɬ , %; 8 1,37 1,37 
 
   ɪ ɤ ɡ ɚU U U% % % 2 2
, % 
9 4,29 4,29 




∆Uɫ% = 10% - ∆Uɬ%; 
ɢɥɢ 












ȼ ɭɫɥɨɜɢɹɯ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɵ ɗɉ ɨɬɤɥɨɧɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɢɯ ɤɥɟɦɦɚɯ ɨɬ       
ɧɨɦɢɧɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɞɨɩɭɫɤɚɸɬɫɹ ɜ ɫɥɟɞɭɸɳɢɯ ɩɪɟɞɟɥɚɯ: 
-5% —  +10% - ɧɚ ɡɚɠɢɦɚɯ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ ɢ ɚɩɩɚɪɚɬɨɜ; 
-2,5% —  +5% - ɧɚ ɡɚɠɢɦɚɯ ɩɪɢɛɨɪɨɜ ɪɚɛɨɱɟɝɨ ɨɫɜɟɳɟɧɢɹ;
 Иɡɦ. Ʌɢɫɬ № дɨɤɭɦ. Пɨдɩɢɫь Ⱦаɬа 
Лɢɫɬ 
100 Ⱦɉ- 140604.65– 2018.ɉɁ 
 
      
2.9 Ɋɚɫɱёɬ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɜ ɫɟɬɹɯ ɧɢɡɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 
 
        ɉɨ ɪɚɫɱɟɬɧɵɦ ɜɟɥɢɱɢɧɚɦ ɬɨɤɨɜ ɄɁ ɜ ɫɟɬɹɯ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ 
ɧɚɩɪɹɠɟɧɢɟɦ ɞɨ 1000 ȼ ɜɵɛɢɪɚɟɬɫɹ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɩɨ ɨɬɤɥɸɱɚɸɳɟɣ 
ɫɩɨɫɨɛɧɨɫɬɢ, ɭɫɥɨɜɢɹɦ ɬɟɪɦɢɱɟɫɤɨɣ ɢ ɞɢɧɚɦɢɱɟɫɤɨɣ ɭɫɬɨɣɱɢɜɨɫɬɢ, 
ɨɩɪɟɞɟɥɹɸɬɫɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬ ɢ ɡɚɳɢɬɧɵɯ ɚɩɩɚɪɚɬɨɜ, 
ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɜ ɫɟɬɢ. 
       ȼɧɭɬɪɢɰɟɯɨɜɵɟ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɫɟɬɢ ɧɚɩɪɹɠɟɧɢɟɦ ɞɨ 1000 ȼ ɜɵɩɨɥɧɟɧɵ ɫ 
ɝɥɭɯɢɦ ɡɚɡɟɦɥɟɧɢɟɦ ɧɟɣɬɪɚɥɢ. Ʉɨɪɨɬɤɢɟ ɡɚɦɵɤɚɧɢɹ ɦɨɝɭɬ ɛɵɬɶ 
ɦɟɬɚɥɥɢɱɟɫɤɢɟ (ɜ ɫɥɭɱɚɟ, ɟɫɥɢ ɬɨɤɨɜɟɞɭɳɢɟ ɱɚɫɬɢ ɪɚɡɧɵɯ ɮɚɡ ɫɨɟɞɢɧɹɸɬɫɹ 
ɛɨɥɬɚɦɢ ɢɥɢ ɬɟɪɦɢɱɟɫɤɢ ɫɬɨɣɤɨɣ ɲɬɚɬɧɨɣ ɡɚɤɨɪɨɬɤɨɣ) ɢɥɢ ɞɭɝɨɜɵɟ.        
ɇɚɢɛɨɥɟɟ ɜɟɪɨɹɬɧɵɦ ɜɢɞɨɦ ɄɁ ɹɜɥɹɟɬɫɹ ɞɭɝɨɜɨɟ. Ɍɨɤ ɞɭɝɨɜɨɝɨ ɄɁ ɜɫɟɝɞɚ 
ɦɟɧɶɲɟ ɬɨɤɚ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɄɁ ɜ ɷɬɨɣ ɠɟ ɬɨɱɤɟ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɜ ɤɚɠɞɨɣ 
ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɹɬɶ ɬɨɤ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɄɁ ɢ ɞɭɝɨɜɨɝɨ 
ɄɁ. ɉɨ ɬɨɤɭ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɬɪɟɯɮɚɡɧɨɝɨ ɄɁ ɩɪɨɜɟɪɹɸɬɫɹ ɚɩɩɚɪɚɬɵ ɧɚ 
ɨɬɤɥɸɱɚɸɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ, ɚ ɬɚɤɠɟ ɩɨ ɬɟɪɦɢɱɟɫɤɨɣ ɢ ɞɢɧɚɦɢɱɟɫɤɨɣ 
ɫɬɨɣɤɨɫɬɢ. ɉɨ ɬɨɤɭ ɞɭɝɨɜɨɝɨ ɨɞɧɨɮɚɡɧɨɝɨ ɄɁ ɜ ɬɨɱɤɟ, ɧɚɯɨɞɹɳɟɣɫɹ ɜ ɤɨɧɰɟ 
ɡɚɳɢɳɚɟɦɨɝɨ ɭɱɚɫɬɤɚ ɫɟɬɢ, ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɨɜɟɪɤɚ ɭɫɩɟɲɧɨɫɬɢ 
ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɧɵɯ ɚɩɩɚɪɚɬɨɜ ɢ ɭɬɨɱɧɹɸɬɫɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ 
ɡɚɳɢɬɵ. 
         ɉɪɢ ɪɚɫɱɟɬɚɯ ɬɨɤɨɜ ɄɁ ɜ ɫɟɬɢ ɧɚɩɪɹɠɟɧɢɟɦ ɞɨ 1000 ȼ ɧɟɨɛɯɨɞɢɦɨ 
ɭɱɢɬɵɜɚɬɶ: ɢɧɞɭɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɨɣ 
ɰɟɩɢ, ɜɤɥɸɱɚɹ ɫɢɥɨɜɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ, ɩɪɨɜɨɞɧɢɤɢ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ, 
ɪɟɚɤɬɨɪɵ, ɬɨɤɨɜɵɟ ɤɚɬɭɲɤɢ ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ ɜɵɤɥɸɱɚɬɟɥɟɣ; ɚɤɬɢɜɧɵɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɨɣ ɰɟɩɢ; ɚɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɤɨɧɬɚɤɬɨɜ ɢ 
ɤɨɧɬɚɤɬɧɵɯ ɫɨɟɞɢɧɟɧɢɣ; ɬɨɤɨɨɝɪɚɧɢɱɢɜɚɸɳɟɟ ɜɥɢɹɧɢɟ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɞɭɝɢ. 
 
2.9.1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
Ⱦɚɧɧɵɟ   ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ   1Ɍɉ    ɩɪɢɜɟɞɟɧɵ   ɜ    ɬɚɛɥɢɰɟ    2.9.1. 






Ɍɢɩ   
ɬɪɚɧɫɮɨɪɦɚɬɨɪ
ɚ 
ɋɩɪɚɜɨɱɧɵɟ   ɞɚɧɧɵɟ Ɋɚɫɱёɬɧɵɟ   ɫɨɩɪɨɬɢɜɥɟɧɢɹ 












1Ɍ ɌɆ 400/6/0,4 ∆/Y 4,5 5,5 17 5,9 17,14 5,5 
 
 









ɍɞɟɥɶɧɨɟ  ɫɨɩɪɨɬɢɜɥɟɧɢɟ,  
ɦɈɦ/ɦ 
Ɋɚɫɱёɬɧɨɟ   ɫɨɩɪɨɬɢɜɥɟɧɢɟ, 
ɦɈɦ/ɦ 
ɏ10 R10 X00 R00 R1 X1 R0 X0 





















 Иɡɦ. Ʌɢɫɬ № дɨɤɭɦ. Пɨдɩɢɫь Ⱦаɬа 
Лɢɫɬ 
101 Ⱦɉ- 140604.65– 2018.ɉɁ 
 
ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2.9.2 
 
           ɋɯɟɦɵ ɡɚɦɟɳɟɧɢɹ ɞɥɹ  ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɜ ɬɨɱɤɚɯ Ʉ1-Ʉ5  
ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 2.9.1.- 2.9.5. 
 
ɦɢɧ - - - - - 1,55      - - - 
Ɍ1 ɌɆ400 - - - - - 17,14 5,5 17 5,9 
QS Ɋ-1000 - - - - - - 0,08 - 0.08 
ɌȺ1 800/5 - - - - - - - - - 
QS1 Ɋ-400 - - - - - - 0,2 - 0,2 
QS2 Ɋ-400 - - - - - - 0,2  0,2 
FU1 ɉɇ-2 600Ⱥ - - - - - - 0,13 - 0,13 
QF1-2 Ⱥ37368   630Ⱥ - - - - - 0,13 0,41 0,13 0,41 
Ʉɬ1 Ȼɨɥɬɨɜɵɟ  
ɫɨɟɞɢɧɟɧɢɹ ɤɚɛ 1852 
- - - - - - 0,021 - 0,021 
Ʉɬ2 Ȼɨɥɬɨɜɵɟ  
ɫɨɟɞɢɧɟɧɢɹ ɤɚɚɛ 
502 
- - - - - - 0,043 - 0,043 


















    
0,63 2,56 4,3 2,76 
Ʉɬ3 Ȼɨɥɬɨɜɵɟ  
ɫɨɟɞɢɧɟɧɢɹ ɤɚɛ 1502 
- - - - - - 0,012 - 0,012 
Ʉɬ4 Ȼɨɥɬɨɜɵɟ  
ɫɨɟɞɢɧɟɧɢɹ ɤɚɚɛ 
252 
- - - - - - 0,064 - 0,064 
QF3 ȼȺ57-31  100/63 - - - - - 3,5 2 3,5 2 
QF4 Ⱥ52-37 400/400 - - - - - 0,17 0,65 0,17 0,65 
QF5 ȼȺ52-31 100/63 - - - - - 3,5 2 3,5 2 
QF6 ȼȺ52-31 100/63 - - - - - 4,5 7 4,5 7 
ɄɅ3 ȺȼȼȽ 3*25 47 0,894 0,088 3,64 2,17 4,136 42 101,9 171,0 
ɄɅ4 ȺȼȼȽ 
2(4*150) 
27 0,04 0,104 0,041 0,223 2,808 0,043 6,0 1,107 
Ʉɬɤ Ʉɨɧɬɚɤɬɧɨɟ ɫɨɟɞ. 
Ʉɚɦ ɚɩɩɚɪɚɬɨɜ 
      1  1 
 Иɡɦ. Ʌɢɫɬ № дɨɤɭɦ. Пɨдɩɢɫь Ⱦаɬа 
Лɢɫɬ 
102 Ⱦɉ- 140604.65– 2018.ɉɁ 
 
 Ɋɢɫɭɧɨɤ 2.9.1. ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɄɁ ɜ ɬɨɱɤɟ Ʉ1 
































































 Иɡɦ. Ʌɢɫɬ № дɨɤɭɦ. Пɨдɩɢɫь Ⱦаɬа 
Лɢɫɬ 




































































 Иɡɦ. Ʌɢɫɬ № дɨɤɭɦ. Пɨдɩɢɫь Ⱦаɬа 
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Ɋɢɫɭɧɨɤ 2.9.3 ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɄɁ ɜ ɬɨɱɤɟ Ʉ3 







































1,3 ɢɥɢ 2,03 
Хɫ 
 Иɡɦ. Ʌɢɫɬ № дɨɤɭɦ. Пɨдɩɢɫь Ⱦаɬа 
Лɢɫɬ 
105 Ⱦɉ- 140604.65– 2018.ɉɁ 
 
 Ɋɢɫɭɧɨɤ.2.9.5 ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɄɁ ɜ ɬɨɱɤɟ Ʉ5 
 
 
Ɍɚɛɥɢɰɚ 2.9.3 Ɋɚɫɱёɬ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ 
Ɋɚɫɱɟɬ ɌɄɁ 
 Ʉ1 Ʉ2 Ʉ3 Ʉ4 Ʉ5 
R1∑ 55,97 10,41 22,42 6,946 54,59 
X1∑max 17,7 12,79 17,36 11,62 17,67 
X1∑min 17,2 12,25 10,33 11,08 17,16 
Ɇɟɬɚɥɥɢɱɟɫɤɢɣ ɬɪɟɯɮɚɡɧɵɣ ɬɨɤ ɄɁ 
Z(3)ɤɡ max 58,7 16,4 28,35 13,53 57,3 
Z(3)ɤɡ min 58,55 16,07 24,68 13 57,2 
I(3)ɩOɦmax 3,95 14,38 9,36 17,78 4,03 
I(3)ɩOmmin 3,93 14,08 8,15 17 4,0 
Ⱦɭɝɨɜɨɣ  ɬɨɤ  ɄɁ   ɦɚɤɫɢɦɚɥɶɧɵɣ 
Ʉɫ.ɧɚɱ 0,824 0,688 0,727 0,6785 0,819 
Ʉɫ.ɭɫɬ 0,745 0,618 0,642 0,604 0,727 
I(3)ɞɭɝ3ɧɚɱmax 3,25 9,89 6,8 12 3,3 











































1,3 ɢɥɢ 2,03 
Хɫ 
 Иɡɦ. Ʌɢɫɬ № дɨɤɭɦ. Пɨдɩɢɫь Ⱦаɬа 
Лɢɫɬ 
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ɤ 0,298 0,866 0,43 1,02 0,3 
tɭɞ 0,0059 0,0077 0,0063 0,0082 0,0059 
Ɍɚ 0,0010 0,0039 0,0024 0,0053 0,0010 
kɭɞ 1,0001 1,002 1,0005 1,0037 1 
i(3)ɭɞ. ɦ.max 5,6 20,3 13,2 25,16 5,68 
i(3)ɞɭɝ.ɭɞ.max 4,61 13,9 9,52 17,07 4,65 
Ɋɚɫɱɟɬ ɨɞɧɨɮɚɡɧɨɝɨ ɄɁ 
R0∑ 185,28 14,5 41,36 7,224 41,36 
X0∑ 119,27 14,52 19,32 16,27 19,37 
Z(1)ɤɡ. max 110,56 17,6 33,58 14,9 52,86 
Iɩ0m min 2,09 13,1 6,88 15,5 4,35 
Ʉɫ ɧɚɱ. 0,893 0,696 0,756 0,684 0,81 
Ʉɫ ɭɫɬ. 0,81 0,621 0,675 0,616 0,727 
Iɞɭɝ. ɧɚɱ. min 1,86 9,11 5,2 10,6 3,53 
Iɞɭɝ. ɭɫɬ. min 1,69 8,13 4,64 9,548 3,16 
 
2.9.3 ɉɪɨɜɟɪɤɚ ɡɚɳɢɬɧɨɣ ɚɩɩɚɪɚɬɭɪɵ ɩɨ ɨɬɤɥɸɱɚɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ 
 
      ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɡɧɚɱɟɧɢɹɦ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɩɪɨɜɟɪɹɟɦ 
ɜɵɛɪɚɧɧɵɟ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɚɩɩɚɪɚɬɵ ɩɨ ɨɬɤɥɸɱɚɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ.  
      ɍɫɥɨɜɢɟɦ   ɭɫɩɟɲɧɨɫɬɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɹɜɥɹɟɬɫɹ: 
I(3)ɞɭɝ. ɭɞ. ɦɚɯ<Iɩɪ. ɨɬɤ. 
  
      ɉɪɨɜɟɪɤɚ ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ ɜɵɤɥɸɱɚɬɟɥɟɣ ɩɨ ɨɬɤɥɸɱɚɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ 
ɩɪɢɜɟɞɟɧɚ ɜ ɬɚɛɥɢɰɟ. 2.9.3 
Ɍɚɛɥɢɰɚ 2.9.3 ɉɪɨɜɟɪɤɚ ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 
Ɂɚɳɢɳɚɟɦɚɹ   ɰɟɩɶ Ɍɢɩ   ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ   ɜɵɤɥɸɱɚɬɟɥɹ 
Ʉɨɦɦɭɬɚɰɢɨɧɧɚɹ   
ɫɩɨɫɨɛɧɨɫɬɶ   
ɜɵɤɥɸɱɚɬɟɥɹ,  ɤȺ 
Ɍɨɤ   ɤɨɪɨɬɤɨɝɨ   
ɡɚɦɵɤɚɧɢɹ, 
ɤȺ 
ɒɍ ȼȺ51-39 50 17,07 



















ɉɪɨɜɟɪɤɚ ɡɚɳɢɬɵ ɩɨ ɭɫɥɨɜɢɹɦ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɬ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ 
ɩɪɢɜɟɞɟɧɚ ɜ ɬɚɛɥɢɰɟ. 2.9.4 
 
 
Ɍɚɛɥɢɰɚ 2.9.4.ɉɪɨɜɟɪɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ 
Ɂɚɳɢɳɚɟɦɚɹ   ɰɟɩɶ Ɍɢɩ   
ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ   
ɜɵɤɥɸɱɚɬɟɥɹ 
Ɍɨɤ   ɫɪɚɛɚ-
ɬɵɜɚɧɢɹ, 
Ʉɨɬɫ*Iɧɨɦ, ɤȺ 
Ɍɨɤ   ɤɨɪɨ-
ɬɤɨɝɨ   ɡɚɦɵ-
ɤɚɧɢɹ,    ɤȺ 
Ʉɨɷɮɮɢɰɢɟɧɬ   
ɱɭɜɫɬɜɢɬɟɥɶ-ɧɨɫɬɢ 
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ɒɍ ȼȺ51-39 6,3 15,5 2,4 


























2.10 ɉɪɨɜɟɪɤɚ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ ɩɨ ɭɫɥɨɜɢɹɦ ɩɭɫɤɚ ɢ ɫɚɦɨɡɚɩɭɫɤɚ 
ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ 
       ɉɪɢ ɜɤɥɸɱɟɧɢɢ ɞɜɢɝɚɬɟɥɹ ɩɨ ɥɢɧɢɢ ɩɪɨɯɨɞɢɬ ɟɝɨ ɩɭɫɤɨɜɨɣ ɬɨɤ, ɤɨɬɨɪɵɣ 
ɧɚɤɥɚɞɵɜɚɟɬɫɹ ɧɚ ɫɭɳɟɫɬɜɭɸɳɢɣ ɬɨɤ ɧɚɝɪɭɡɤɢ ɥɢɧɢɢ ɢ ɜɵɡɵɜɚɟɬ ɜ ɧɟɣ 
ɞɨɩɨɥɧɢɬɟɥɶɧɭɸ ɩɨɬɟɪɸ ɧɚɩɪɹɠɟɧɢɹ. ȼɫɥɟɞɫɬɜɢɟ ɷɬɨɝɨ ɜɨ ɜɫɟɯ ɬɨɱɤɚɯ ɫɟɬɢ 
ɧɚɩɪɹɠɟɧɢɟ ɦɝɧɨɜɟɧɧɨ ɩɨɧɢɠɚɟɬɫɹ. ɑɟɦ ɞɚɥɶɲɟ ɨɬ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ 
ɧɚɯɨɞɢɬɫɹ ɡɚɩɭɫɤɚɟɦɵɣ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ, ɬɟɦ ɛɨɥɶɲɟ ɛɭɞɟɬ ɢɡɦɟɧɟɧɢɟ 
ɧɚɩɪɹɠɟɧɢɹ. Ɍɚɤɢɟ ɛɵɫɬɪɨ ɩɪɨɬɟɤɚɸɳɢɟ ɢɡɦɟɧɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɧɨɫɹɬ 
ɧɚɡɜɚɧɢɟ ɤɨɥɟɛɚɧɢɣ ɧɚɩɪɹɠɟɧɢɹ. ɉɨɞ ɷɬɢɦ ɩɨɧɹɬɢɟɦ ɩɨɞɪɚɡɭɦɟɜɚɟɬɫɹ 
ɪɚɡɧɨɫɬɶ ɦɟɠɞɭ ɧɚɱɚɥɶɧɵɦ ɡɧɚɱɟɧɢɟɦ ɧɚɩɪɹɠɟɧɢɹ ɜ ɤɚɤɨɣ-ɥɢɛɨ ɬɨɱɤɟ ɫɟɬɢ ɢ 
ɡɧɚɱɟɧɢɟɦ ɧɚɩɪɹɠɟɧɢɹ ɜ ɬɨɣ ɠɟ ɬɨɱɤɟ ɩɪɢ ɜɧɟɡɚɩɧɨɦ ɢɡɦɟɧɟɧɢɢ ɪɟɠɢɦɚ 
ɪɚɛɨɬɵ ɫɟɬɢ. 
        Ʉɨɥɟɛɚɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɜ ɫɟɬɢ ɩɪɢ ɩɭɫɤɟ ɞɜɢɝɚɬɟɥɹ ɜ ɨɫɧɨɜɧɨɦ 
ɨɩɪɟɞɟɥɹɸɬɫɹ ɟɝɨ ɩɭɫɤɨɜɵɦ ɬɨɤɨɦ. ɉɪɢ ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ ɱɟɪɟɡ 
ɤɨɪɨɬɤɢɣ ɩɪɨɦɟɠɭɬɨɤ ɜɪɟɦɟɧɢ ɩɨɫɥɟ ɧɚɱɚɥɚ ɩɭɫɤɚ, ɢɡɦɟɪɹɟɦɵɣ ɫɟɤɭɧɞɚɦɢ, 
ɞɜɢɝɚɬɟɥɶ ɪɚɡɨɜɶɟɬ ɧɨɪɦɚɥɶɧɭɸ ɫɤɨɪɨɫɬɶ ɢ ɩɭɫɤɨɜɨɣ ɬɨɤ ɭɦɟɧɶɲɢɬɫɹ ɞɨ 
ɜɟɥɢɱɢɧɵ ɪɚɛɨɱɟɝɨ ɬɨɤɚ ɞɜɢɝɚɬɟɥɹ. 
Ɋɚɡɧɨɫɬɶ ɧɚɩɪɹɠɟɧɢɣ ɞɨ ɩɭɫɤɚ ɢ ɜ ɦɨɦɟɧɬ ɩɭɫɤɚ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɞɥɹ ɤɚɤɨɣ 
- ɥɢɛɨ ɬɨɱɤɢ ɫɟɬɢ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɤɨɥɟɛɚɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɜ ɷɬɨɣ ɬɨɱɤɟ.  
Vɫ = Uɫ - U’ɫ ,  
ɝɞɟ Uc - ɧɚɩɪɹɠɟɧɢɟ ɞɨ ɩɭɫɤɚ ɞɜɢɝɚɬɟɥɹ; U’ɫ – ɧɚɩɪɹɠɟɧɢɟ  ɜ ɦɨɦɟɧɬ ɩɭɫɤɚ 
ɞɜɢɝɚɬɟɥɹ Ɇ. 
ɉɪɟɧɟɛɪɟɝɚɹ ɢɡɦɟɧɟɧɢɟɦ ɧɚɝɪɭɡɨɤ ɥɢɧɢɣ ɢɡ-ɡɚ ɭɦɟɧɶɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ 
ɩɢɬɚɧɢɹ ɜ ɦɨɦɟɧɬ ɩɭɫɤɚ ɞɜɢɝɚɬɟɥɟɣ ɫɱɢɬɚɸɬ, ɱɬɨ ɤɨɥɟɛɚɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɜ 
ɤɚɤɨɣ-ɥɢɛɨ ɬɨɱɤɟ ɫɟɬɢ ɩɪɢ ɩɭɫɤɟ ɞɜɢɝɚɬɟɥɹ ɪɚɜɧɨ  ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɩɨɬɟɪɟ 
ɧɚɩɪɹɠɟɧɢɹ ɜ ɫɟɬɢ ɞɨ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɬɨɱɤɢ ɨɬ ɩɭɫɤɨɜɨɝɨ ɬɨɤɚ ɞɜɢɝɚɬɟɥɹ: 
 U U U Uɢɫ ɢɫ c c' '  
 .                                               
ɇɚɩɪɹɠɟɧɢɟ ɧɚ ɡɚɠɢɦɚɯ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ M ɜ ɦɨɦɟɧɬ ɩɭɫɤɚ ɪɚɜɧɨ ɪɚɡɧɨɫɬɢ 
ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɲɢɧɚɯ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɩɭɧɤɬɚ Ɋɉ, ɤ ɤɨɬɨɪɨɦɭ 
ɩɨɞɤɥɸɱɚɟɬɫɹ ɞɜɢɝɚɬɟɥɶ UɊɉ , ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɩɨɬɟɪɢ ɧɚɩɪɹɠɟɧɢɹ ɜ ɫɟɬɢ 
Uɦ ɨɬ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɂ ɞɨ ɡɚɠɢɦɨɜ ɞɜɢɝɚɬɟɥɹ Ɇ, ɜɵɡɜɚɧɧɨɣ 
ɩɪɨɯɨɠɞɟɧɢɟɦ ɜ ɫɟɬɢ ɩɭɫɤɨɜɨɝɨ ɬɨɤɚ ɞɜɢɝɚɬɟɥɹ : 
 
U’ɦ = UɊɉ - Uɦ .                                       
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ɍɫɥɨɜɢɹ ɞɨɩɭɫɬɢɦɨɫɬɢ ɩɭɫɤɚ ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɨɝɨ ɞɜɢɝɚɬɟɥɹ ɩɪɹɦɵɦ 
ɜɤɥɸɱɟɧɢɟɦ ɜ ɫɟɬɶ ɫɨɫɬɨɹɬ ɜ ɫɥɟɞɭɸɳɟɦ: 
1. ɉɭɫɤɚɟɦɵɣ ɞɜɢɝɚɬɟɥɶ ɞɨɥɠɟɧ ɫɞɜɢɧɭɬɶ ɫ ɦɟɫɬɚ ɢ ɪɚɡɜɟɪɧɭɬɶ ɞɨ 
ɧɨɪɦɚɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ɩɪɢɫɨɟɞɢɧɟɧɧɵɣ ɤ ɧɟɦɭ ɦɟɯɚɧɢɡɦ. 
2. ɋɧɢɠɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɜ ɫɟɬɢ ɩɪɢ ɩɭɫɤɟ ɧɟ ɞɨɥɠɧɨ ɧɚɪɭɲɢɬɶ ɪɚɛɨɬɭ, 
ɩɪɢɫɨɟɞɢɧɟɧɧɵɯ ɤ ɫɟɬɢ ɞɜɢɝɚɬɟɥɟɣ. 
3. Ʉɨɥɟɛɚɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢ ɩɭɫɤɟ ɧɟ ɞɨɥɠɧɵ ɨɤɚɡɵɜɚɬɶ ɡɚɦɟɬɧɨɝɨ ɜɥɢɹɧɢɹ 
ɧɚ ɪɚɛɨɬɭ ɨɫɜɟɬɢɬɟɥɶɧɵɯ ɥɚɦɩ ɢ ɷɥɟɤɬɪɨɧɧɨɣ ɚɩɩɚɪɚɬɭɪɵ. 
ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɟɬɢ ɜɨɡɦɨɠɧɵ ɚɜɚɪɢɣɧɵɟ ɨɬɤɥɸɱɟɧɢɹ 
ɨɬɞɟɥɶɧɵɯ ɟɟ ɭɱɚɫɬɤɨɜ. ȿɫɥɢ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɪɵɜɚ ɜ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɢ 
ɩɪɟɜɵɲɚɟɬ ɧɟɫɤɨɥɶɤɨ ɞɟɫɹɬɤɨɜ ɫɟɤɭɧɞ, ɬɨ ɜɫɟ ɞɜɢɝɚɬɟɥɢ, ɩɪɢɫɨɟɞɢɧɟɧɧɵɟ ɤ 
ɭɱɚɫɬɤɭ ɫɟɬɢ, ɨɫɬɚɧɨɜɹɬɫɹ. ɉɪɢ ɜɨɡɨɛɧɨɜɥɟɧɢɢ ɩɨɞɚɱɢ ɧɚɩɪɹɠɟɧɢɹ 
ɞɜɢɝɚɬɟɥɢ, ɧɟ ɢɦɟɸɳɢɟ ɡɚɳɢɬɵ ɦɢɧɢɦɚɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɨɞɧɨɜɪɟɦɟɧɧɨ 
ɩɭɫɤɚɸɬɫɹ ɜ ɯɨɞ.  
Ⱦɥɹ ɭɜɟɥɢɱɟɧɢɹ ɧɚɞɟɠɧɨɫɬɢ ɩɢɬɚɧɢɹ ɜ ɷɥɟɤɬɪɨɫɟɬɢ ɩɪɢɦɟɧɹɟɬɫɹ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɜɤɥɸɱɟɧɢɟ ɪɟɡɟɪɜɚ (ȺȼɊ) ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɩɨɜɬɨɪɧɨɟ 
ɜɤɥɸɱɟɧɢɟ (Ⱥɉȼ).  ɉɟɪɟɪɵɜ ɜ ɩɢɬɚɧɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɟɣ ɩɪɢ ɞɟɣɫɬɜɢɢ ȺȼɊ ɢ 
ɭɫɩɟɲɧɨɦ ɞɟɣɫɬɜɢɢ ɩɟɪɜɨɝɨ ɰɢɤɥɚ Ⱥɉȼ ɧɟ ɩɪɟɜɵɲɚɟɬ 0,5-2,5 ɫɟɤ. Ɂɚ ɬɚɤɨɣ 
ɤɨɪɨɬɤɢɣ ɩɪɨɦɟɠɭɬɨɤ ɜɪɟɦɟɧɢ ɞɜɢɝɚɬɟɥɢ ɧɟ ɭɫɩɟɜɚɸɬ ɨɫɬɚɧɨɜɢɬɶɫɹ 
ɩɨɥɧɨɫɬɶɸ ɢ ɥɢɲɶ ɫɧɢɠɚɸɬ ɫɤɨɪɨɫɬɶ. ɉɪɢ ɩɨɞɚɱɟ ɩɢɬɚɧɢɹ ɜɧɨɜɶ ɩɪɨɢɫɯɨɞɢɬ 
ɫɚɦɨɡɚɩɭɫɤ ɞɜɢɝɚɬɟɥɟɣ, ɫɨɩɪɨɜɨɠɞɚɸɳɢɣɫɹ ɩɨɹɜɥɟɧɢɟɦ ɩɨɜɵɲɟɧɧɵɯ ɬɨɤɨɜ. 
Ɉɞɧɨɜɪɟɦɟɧɧɵɣ ɭɫɩɟɲɧɵɣ ɫɚɦɨɡɚɩɭɫɤ ɜɫɟɯ ɩɪɢɫɨɟɞɢɧɟɧɧɵɯ ɤ ɫɟɬɢ 
ɞɜɢɝɚɬɟɥɟɣ ɱɚɫɬɨ ɛɵɜɚɟɬ ɧɟɜɨɡɦɨɠɧɵɦ, ɬɚɤ ɤɚɤ ɢɡ-ɡɚ ɛɨɥɶɲɨɝɨ ɫɧɢɠɟɧɢɹ 
ɧɚɩɪɹɠɟɧɢɹ ɦɧɨɝɢɟ ɞɜɢɝɚɬɟɥɢ ɧɟ ɦɨɝɭɬ ɩɪɟɨɞɨɥɟɬɶ ɦɨɦɟɧɬɵ ɫɨɩɪɨɬɢɜɥɟɧɢɹ   
ɩɪɢɫɨɟɞɢɧɟɧɧɵɯ ɤ ɧɢɦ ɦɟɯɚɧɢɡɦɨɜ. ɉɨɷɬɨɦɭ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɢ ɞɟɥɹɬ ɧɚ ɞɜɟ 
ɝɪɭɩɩɵ: ɜ ɩɟɪɜɭɸ ɝɪɭɩɩɭ ɜɯɨɞɹɬ ɞɜɢɝɚɬɟɥɢ, ɨɬɤɥɸɱɚɟɦɵɟ ɡɚɳɢɬɨɣ  
ɦɢɧɢɦɚɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ; ɜɨ ɜɬɨɪɭɸ ɝɪɭɩɩɭ ɜɯɨɞɹɬ ɞɜɢɝɚɬɟɥɢ ɜɚɠɧɵɯ 
ɦɟɯɚɧɢɡɦɨɜ, ɨɫɬɚɸɳɢɟɫɹ ɩɨɞɤɥɸɱɟɧɧɵɦɢ ɤ ɫɟɬɢ ɢ ɭɱɚɫɬɜɭɸɳɢɟ ɜ 
ɫɚɦɨɡɚɩɭɫɤɟ.  
ɉɭɫɤ ɢ ɫɚɦɨɡɚɩɭɫɤ ɞɜɢɝɚɬɟɥɟɣ ɩɨ ɭɫɥɨɜɢɸ ɞɨɫɬɚɬɨɱɧɨɫɬɢ ɜɪɚɳɚɸɳɟɝɨ 
ɦɨɦɟɧɬɚ ɢ ɜɥɢɹɧɢɹ ɤɨɥɟɛɚɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɪɚɛɨɬɭ ɩɪɢɫɨɟɞɢɧɟɧɧɵɯ ɤ ɫɟɬɢ 
ɞɜɢɝɚɬɟɥɟɣ ɦɨɠɧɨ ɫɱɢɬɚɬɶ ɞɨɩɭɫɬɢɦɵɦ, ɟɫɥɢ ɪɚɡɜɢɜɚɟɦɵɣ ɤɚɠɞɵɦ 
ɞɜɢɝɚɬɟɥɟɦ ɦɚɤɫɢɦɚɥɶɧɵɣ ɦɨɦɟɧɬ ɨɤɚɡɵɜɚɟɬɫɹ ɜɵɲɟ ɦɨɦɟɧɬɚ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 
ɫɨɟɞɢɧɟɧɧɨɝɨ ɫ ɧɢɦ ɦɟɯɚɧɢɡɦɚ. ɗɬɢ ɭɫɥɨɜɢɹ ɜɵɪɚɠɚɸɬɫɹ ɫɨɨɬɧɨɲɟɧɢɹɦɢ: 
ɩɪɢ ɩɭɫɤɟ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ                                     
    
U m mɦ ɩ ɩɦɟх*' .,2 11
     , 
ɩɪɢ ɫɚɦɨɡɚɩɭɫɤɟ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ 
U m mɦ ɦ ɦɦɟх*' .,2 11
 , 
ɝɞɟ   - ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɡɚɠɢɦɚɯ ɪɚɛɨɬɚɸɳɟɝɨ ɞɜɢɝɚɬɟɥɹ ɜ ɞɨɥɹɯ ɧɨɦɢɧɚɥɶɧɨɝɨ; 
mɩ - ɤɪɚɬɧɨɫɬɶ ɩɭɫɤɨɜɨɝɨ ɦɨɦɟɧɬɚ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɦ 
ɧɚɩɪɹɠɟɧɢɢ ɧɚ ɡɚɠɢɦɚɯ [1,ɬɚɛɥ. ɉ8.5]; mɦ - ɤɪɚɬɧɨɫɬɶ ɦɚɤɫɢɦɚɥɶɧɨɝɨ 
(ɨɩɪɨɤɢɞɵɜɚɸɳɟɝɨ) ɦɨɦɟɧɬɚ ɞɜɢɝɚɬɟɥɹ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɦ ɧɚɩɪɹɠɟɧɢɢ 
[1,ɬɚɛɥ. ɉ8.5];   - ɤɪɚɬɧɨɫɬɶ ɩɭɫɤɨɜɨɝɨ ɦɨɦɟɧɬɚ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɦɟɯɚɧɢɡɦɚ ɩɨ 
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ɨɬɧɨɲɟɧɢɸ ɤ ɧɨɦɢɧɚɥɶɧɨɦɭ ɦɨɦɟɧɬɭ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ [1,ɬɚɛɥ. ɉ8.1]; 
mɦ.ɦɟɯ - ɤɪɚɬɧɨɫɬɶ ɦɨɦɟɧɬɚ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɦɟɯɚɧɢɡɦɚ ɩɪɢ ɤɪɢɬɢɱɟɫɤɨɦ 
ɫɤɨɥɶɠɟɧɢɢ  ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɧɨɦɢɧɚɥɶɧɨɦɭ ɦɨɦɟɧɬɭ ɞɜɢɝɚɬɟɥɹ [1,ɬɚɛɥ. 
ɉ8.1]; 1,1 - ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɨɡɦɨɠɧɭɸ ɧɟɬɨɱɧɨɫɬɶ 






                 
      Ɋɢɫɭɧɨɤ.2.10.1 ɋɯɟɦɚ ɞɥɹ ɩɭɫɤɚ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ      








Ɋɚɫɱɟɬɧɚɹ ɮɨɪɦɭɥɚ ɢɥɢ 
ɢɫɬɨɱɧɢɤ ɫɩɪɚɜɨɱ- 
ɧɨɣ ɢɧɮɨɪɦɚɰɢɢ 




1 2 3 4 5 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
































1.5.ɉɪɢɜɨɞɢɦɵɣ ɦɟɯɚɧɢɡɦ   ɋɟɬɟɜɨɣ  ɧɚɫɨɫ 
1.6.Ɍɢɩ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ   4Ⱥ315Ɇ4 
1.7. ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɨɛ/ɦɢɧ  1500 
1.8. ɉɭɫɤɨɜɨɣ ɬɨɤ Ⱥ Iɩ 2004 
1.9. Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɩɪɢ ɩɭɫɤɟ  
cos
ɩ , [1, ɬɚɛɥ. ɉ8.5] 0,30 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɰɟɩɢ ɞɜɢɝɚɬɟɥɹ 
2.1. Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɄɌɉ Ɉɦ 
ɦɈɦ 
Rɬ ,  [1, ɬɚɛɥ. ɉ8.4] 













R0ɤ1 ,   [1, ɬɚɛɥ. ɉ8.2] 
X0ɤ1 ,   [1, ɬɚɛɥ. ɉ8.3] 
Rɤ1 = R0ɤ1.Lɤ1 















R0ɤ2 ,  [1, ɬɚɛɥ. ɉ8.2] 
X0ɤ2 ,   [1, ɬɚɛɥ. ɉ8.3] 
Rɤ2 = R0ɤ2.Lɤ2 
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Ɋɚɫɱɟɬ ɜɟɥɢɱɢɧɵ ɤɨɥɟɛɚɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢ ɩɭɫɤɟ ɞɜɢɝɚɬɟɥɹ Ɇ 
3.1.ɉɨɬɟɪɹ 
ɧɚɩɪɹɠɟɧɢɟ   ɞɨ 
ɲɢɧ   Ƚɓ ɉ№1  ɜ 
ɷɥɟɦɟɧɬɚɯ   ɫɟɬɢ 
ɜ  ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ 

















3.2. Ɉɬɧɨɫɢɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɲɢɧɚɯ ɨɬɧ.ɟɞ. U* = 1,05 - 0,037 1,018 
3.3. Ɋɚɫɱɟɬɧɚɹ ɜɟɥɢɱɢɧɚ Aɦ Ɉɦ/ɜ [1, ɮɨɪɦɭɥɚ 11.15] 0,190                            
3.10-3 
3.4. Ɉɬɧɨɫɢɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɡɚɠɢɦɚɯ 




U ɇ1ɋɇ - 1m 
 
0,743 







mɩ , (ɬɚɛɥ. ɉ8.5) 
mɩ.ɦɟɯ , (ɬɚɛɥ. ɉ8.1) 
1,0 
0,3 
4.2. ɍɫɥɨɜɢɟ ɭɫɩɟɲɧɨɫɬɢ ɡɚɩɭɫɤɚ ɞɜɢɝɚɬɟɥɹ 
Ɇ 
ɨɬɧ.ɟɞ. 
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2.11   Ɋɟɥɟɣɧɚɹ ɡɚɳɢɬɚ ɜɵɫɨɤɨɜɨɥɶɬɧɨɣ ɫɟɬɢ 
          ɇɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ ɜɢɞɨɦ ɡɚɳɢɬɵ ɹɜɥɹɟɬɫɹ ɦɚɤɫɢɦɚɥɶɧɚɹ 
ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ (ɆɌɁ) ɨɬ ɦɟɠɞɭɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ, ɬɚɤɭɸ ɡɚɳɢɬɭ 
ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɜɵɩɨɥɧɹɬɶ ɜ ɞɜɭɯɮɚɡɧɨɦ ɢɫɩɨɥɧɟɧɢɢ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ  
ɬɪɟɛɨɜɚɧɢɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ, ɡɚɳɢɬɚ ɦɨɠɟɬ ɛɵɬɶ ɜɵɩɨɥɧɟɧɚ ɨɞɧɨ,- ɞɜɭɯ,- 
ɢɥɢ ɬɪɟɯ ɪɟɥɟɣɧɨɣ. Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɆɌɁ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
                                 Iɫ.ɡ = Ʉɨɬɫɬ*Ʉɪ*Iɦ/Ʉɜ,      
 
      Ƚɞɟ Ʉɨɬɫ.- ɤɨɷɮɮɢɰɢɟɧɬ ɨɬɫɬɪɨɣɤɢ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɨɝɪɟɲɧɨɫɬɶ ɪɟɥɟ, 
ɧɟɬɨɱɧɨɫɬɢ ɪɚɫɱɟɬɚ ɢ ɩɪɢɧɢɦɚɟɦɵɣ ɪɚɜɧɵɦ 1,1-1,2. 
 Ʉɪ – ɤɨɷɮɮɢɰɢɟɧɬ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɬɨɤɚ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɨɡɦɨɠɧɨɫɬɶ 
ɭɜɟɥɢɱɟɧɢɟ ɬɨɤɚ ɜ ɡɚɳɢɳɚɟɦɨɣ ɥɢɧɢɢ, ɜ ɫɥɟɞɫɬɜɢɢ ɫɚɦɨɡɚɩɭɫɤɚ 




Iɦ- ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɜ ɥɢɧɢɢ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ; 
 
Ʉɜ- ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ ɪɟɥɟ, Ʉɜ=0,8-0,85; 
 
 Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɪɟɥɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ: 
 
Iɫ.ɪ.= Iɫ.ɡ.Ʉɫɯ/Ʉɬ.ɬ. = Ʉɨɬɫ*Ʉɪ*Ʉɫɯ*Iɦ/Ʉɜ*Ʉɬɬ, 
 
Ƚɞɟ Ʉɫɯ- ɤɨɷɮɮɢɰɢɟɧɬ ɫɯɟɦɵ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɫɯɟɦɵ ɫɨɟɞɢɧɟɧɢɹ ɌɌ ɢ ɪɟɥɟ; 
 
               Ʉɬ.ɬ.- ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɌɌ. 
 
ȼɵɛɪɚɧɧɚɹ ɡɚɳɢɬɚ ɩɪɨɜɟɪɹɟɬɫɹ ɩɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ: 
 
               Ʉɱ=Ʉɫɱ-1*I(3)ɤ1/Iɫ.ɡ.ɢɥɢ Ʉɱ=Ʉɫɱ-2*I(3)r3/Iɫ.ɡ., 
 
Ƚɞɟ I(3)-min ɡɧɚɱɟɧɢɟ ɬɨɤɚ ɬɪɟɯɮɚɡɧɨɝɨ ɄɁ ɜ ɨɫɧɨɜɧɨɣ ɡɨɧɟ ɞɟɣɫɬɜɢɹ ɡɚɳɢɬɵ, 
ɚ I(3)ɤ3-max ɡɧɚɱɟɧɢɟ ɬɨɤɚ ɬɪɟɯɮɚɡɧɨɝɨ ɄɁ ɡɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ (ɧɚ 
ɪɟɡɟɪɜɢɪɭɟɦɨɦ ɭɱɚɫɬɤɟ), ɚ Ʉɋɑ-1 ɢ Ʉɋɑ-2 -ɤɨɷɮɮɢɰɢɟɧɬɵ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 
ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɆɌɁ ɩɪɢ ɞɜɭɯɮɚɡɧɨɦ ɄɁ. 
ɂɡɛɢɪɚɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɜɵɛɨɪɨɦ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ  ɩɨ 
ɭɫɥɨɜɢɸ: 
 
t2=t1+∆t, ɫ,  
 
ɝɞɟ t2- ɜɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɡɚɳɢɬɵ, ɪɚɫɩɨɥɨɠɟɧɧɨɣ ɛɥɢɠɟ ɤ ɢɫɬɨɱɧɢɤɭ 
ɩɢɬɚɧɢɹ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɡɚɳɢɬɨɣ, ɢɦɟɸɳɟɣ ɦɟɧɶɲɭɸ ɜɵɞɟɪɠɤɭ ɜɪɟɦɟɧɢ t1;  
∆t- ɫɬɭɩɟɧɶ ɢɡɛɢɪɚɬɟɥɶɧɨɫɬɢ. 
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1 2 3 4 5 6 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɛɨɱɢɣ ɬɨɤ, Ⱥ In    
ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɌɌ Kɬɬ 60 60 60 
ɦɚɯ ɡɧɚɱɟɧɢɟ ɬɨɤɚ 3ɯ 
ɮɚɡɧɨɝɨ ɄɁ ɩɪɢ ɄɁ ɜ 
ɡɨɧɟ ɡɚɳɢɬɵ 
ɨɫɧɨɜɧɨɣ, Ⱥ Ik1(3)    
ɡɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ, Ⱥ Ik2(3) 1530 1430 - 
ɦɢɧ ɡɧɚɱɟɧɢɟ ɬɨɤɚ 3ɯ 
ɮɚɡɧɨɝɨ ɄɁ ɩɪɢ ɄɁ ɜ 
ɡɨɧɟ ɡɚɳɢɬɵ 
ɨɫɧɨɜɧɨɣ, Ⱥ Iɤɡ(3) 7000 6890 9720 
ɡɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ, Ⱥ Iɤ4(3) 1530 1430 - 
ɝɟɧɟɪɢɪɭɸɳɢɣ ɬɨɤ ɄɁ ɫɢɧɯɪɨɧɧɨɝɨ ɞɜɢɝɚɬɟɥɹ ɄɁ 
ɧɚ ɲɢɧɚɯ ɢɥɢ ɩɭɫɤɨɜɨɣ ɨɬ ɩɨɥɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, Ⱥ Iɩɩ(3) - - - 





Ʉɪ 1,4 1,4 1 
ɫɯɟɦɵ ɜɤɥɸɱɟɧɢɹ ɪɟɥɟ Ʉɫɯ 1 1 1 
ɨɬɫɬɪɨɣɤɢ Ʉɨɬɫ 1,2 1,2 1,2 
ɜɨɡɜɪɚɬɚ ɪɟɥɟ Ʉɜ 0,85 0,85 0,85 
ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ 
ɡɚɳɢɬɵ 
ɩɟɪɜɢɱɧɵɣ Iɫ.ɡ=ɄɨɬɫɄɪIɦ/Ʉɜ 162,7 128,4 297 
ɪɚɫɱɟɬɧɵɣ Iɫ.ɪ = Iɫ.ɡɄɫɯ/Ʉɬɬ 2,71 2,14 5,6 
ɩɪɢɧɹɬɵɣ Iɫ.ɪ = Iɭɫɬ 3 2,5 6 
ɤɨɷɮɮɢɰɢɟɧɬɵ Ʉɫɱ ɞɥɹ 
ɨɩɪɟɞɟɥɟɧɢɹ 
ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ 
ɨɬ ɫɛɨɪɧɵɯ ɲɢɧ ɞɨ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɢ ɞɪɭɝɢɯ 
ɗɉ 
Ʉɫɱ-1 0,87 0,87 0,87 
ɡɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ ɡ/ɡ ɢ 
ɬ/ɡ 
Ʉɫɱ-2 0,87 0,87 0,87 
ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ 
ɡɚɳɢɬɵ ɩɪɢ 2 ɮɚɡɧɨɦ 
ɄɁ 
ɜ ɡɨɧɟ ɡɚɳɢɬɵ ɨɬ 
ɫɛɨɪɧɵɯ ɲɢɧ ɞɨ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɢ ɞɪ ɗɉ 
Ʉɱ=Ʉɫɱ-1*                            I 
k3min(3)/Iɭɫ*Ʉɬɬ 
68,5 53,6 23,5 
ɡɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ  ɜ 
ɡɨɧɟ ɡɚɳɢɬɵ.Y/Y0 




ɤɨɥɢɱɟɫɬɜɨ ɢ ɬɢɩ ɩɪɟɞɟɥɵ ɭɫɬɚɧɨɜɤɢ ɬɨɤɚ ɪɟɥɟ  
Ⱥ 
ɊɌ40/10 ɊɌ40/10 ɊɌ40/10 
5…10 5…10 5…10 




ɫɯɟɦɵ ɜɤɥɸɱɟɧɢɹ ɪɟɥɟ Ʉcx 1 1 1 
ɨɬɫɬɪɨɣɤɢ Kɨɬc 1,2 1,2 1,2 
ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ 
ɡɚɳɢɬɵ Ic ɞɨ ɢ ɪɟɥɟ Icpo 
ɉɟɪɜɢɱɧɵɣ (ɡɚɳɢɬɵ),  
Ⱥ 
Icɡɨ = Ʉɨɬɫ  Iɩ - - 313 
 Icɡɨ = 3Iɧ.ɬ. 300 300 - 
ɪɚɫɱɟɬɧɵɣ ɬɨɤ ɪɟɥɟ, Ⱥ Iɫɪɨ = Ʉɫɯ Iɫɡɨ / Ʉɬɬ 4,81 4,81 5,2 
ɩɪɢɧɹɬɵɣ, Ⱥ Iɫɪɨ 5 5 5,5 
ɤɪɚɬɧɨɫɬɶ ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɬɫɟɱɤɢ Iɫɪɨ / Iɫɪ 1,04 1,04 1,05 
ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ (ɨɬɫɟɱɤɢ) Ʉɱ=Ʉɫɱ-1 Iɤɡ(3)/Iɭɬ*Ʉɬɬ 4,4 4,4 25,6 
ɜɵɛɪɚɧɨ ɬɨɤɨɜɨɟ 
ɪɟɥɟ 
ɬɢɩ ɪɟɥɟ ɬɨɤɚ ɊɌ40/10 ɊɌ40/10 ɊɌ40/10 
ɩɪɟɞɟɥɵ ɭɫɬɚɧɨɜɤɢ ɪɟɥɟ,  Ⱥ 5…10 5…10 5…10 
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ɬɢɩ ɢ ɩɟɪɟɞɟɥɵ ɭɫɬɚɧɨɜɤɢ - - - 
ɩɪɢɧɹɬɚ ɭɫɬɚɧɨɜɤɚ ɜɪɟɦɟɧɢ, ɫ - - - 
Ⱦɥɹ ɡɚɳɢɬɵ ɜɵɛɢɪɚɟɦ ɫɯɟɦɭ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɢ ɪɟɥɟ ɬɨɤɚ ɜ ɧɟɩɨɥɧɭɸ 
ɡɜɟɡɞɭ ɪɢɫɭɧɨɤ. 2.11.1. 
 Ɋɢɫɭɧɨɤ.2.11.1. ɋɯɟɦɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɢ ɪɟɥɟ ɬɨɤɚ ɜ ɧɟɩɨɥɧɭɸ ɡɜɟɡɞɭ 
 
Ⱦɥɹ ɫɯɟɦɵ ɫ ɊɌ-40 ɪɟɥɟ (2ɲɬ.) ɩɪɨɜɟɪɹɟɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɌɉɅ-10 ɧɚ 
10% ɩɨɝɪɟɲɧɨɫɬɶ  ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɬɨɤɚ ɄɁ. 
ɋɱɢɬɚɟɦ ɫɭɦɦɚɪɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɜɬɨɪɢɱɧɨɣ ɰɟɩɢ. 
Z2
 ɫɪɬ40 =√3 (2Rɩ + 2Zp) + r ɩɟɪ = 0,376 Ɉɦ,  
ɝɞɟ rɩɟɪ = 0,1 Ɉɦ 
Rɩ = 0,06 Ɉɦ, 
 Zp = 0,02 Ɉɦ  











      
     ɉɨ ɬɚɛɥɢɰɟ ɉ.9.1  [1] ɨɩɪɟɞɟɥɹɟɦ ɞɨɩɭɫɬɢɦɭɸ 10% ɩɨɝɪɟɲɧɨɫɬɶ, ɞɥɹ 
ɌɉɅ-10 m10=13, ɧɚɯɨɞɢɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɞɨɩɭɫɬɢɦɭɸ ɧɚɝɪɭɡɤɭ Zp=0,64 
Ɉɦ.  ɋɪɚɜɧɢɜɚɟɦ ɪɚɫɱɟɬɧɭɸ ɧɚɝɪɭɡɤɭ ɞɨɩɭɫɬɢɦɨɣ, ɬ.ɟ. Z2ɞɨɩ > Z2ɊɌ-40, 0,64 
Ɉɦ > 0,376Ɉɦ. 
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2.12 Ɋɚɫɱёɬ ɡɚɡɟɦɥɹɸɳɢɯ ɭɫɬɪɨɣɫɬɜ 
Ɉɛɳɟɟ ɩɨɥɨɠɟɧɢɹ. 
ȼ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ ɧɚɩɪɹɠɟɧɢɟɦ ɞɨ 1000ȼ ɢ ɜɵɲɟ ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɡɟɦɥɟɧɵ 
ɤɨɪɩɭɫɚ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɜɫɟ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɨɛɴɟɤɬɵ, ɧɨɪɦɚɥɶɧɨ ɧɟ 
ɧɚɯɨɞɹɳɢɟɫɹ ɩɨɞ ɧɚɩɪɹɠɟɧɢɟɦ, ɧɨ ɦɨɝɭɳɢɟ ɨɤɚɡɚɬɶɫɹ ɜ ɥɸɛɨɣ ɦɨɦɟɧɬ ɩɨɞ 
ɧɚɩɪɹɠɟɧɢɟɦ ɜ ɫɥɭɱɚɟ ɩɪɨɛɨɹ ɢɡɨɥɹɰɢɢ ɮɚɡ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ. 
ȼ ɤɚɱɟɫɬɜɟ ɡɚɡɟɦɥɟɧɢɹ ɞɨɥɠɧɵ ɛɵɬɶ ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ 
ɬɪɭɛɨɩɪɨɜɨɞɵ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɢɦɟɸɳɟɟ ɧɚɞɟɠɧɨɟ ɫɨɟɞɢɧɟɧɢɟ ɫ ɡɟɦɥɟɣ 
(ɟɫɬɟɫɬɜɟɧɧɵɟ ɡɚɡɟɦɥɢɬɟɥɢ). 
 Ⱦɥɹ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ ɧɚɩɪɹɠɟɧɢɟɦ ɞɨ 1000 ȼ ɫ ɝɥɭɯɢɦ ɡɚɡɟɦɥɟɧɢɟɦ 
ɧɟɣɬɪɚɥɟ ɫɨɝɥɚɫɧɨ ɉɍɗ 1.7.60-1.7.64, ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɡɚɡɟɦɥɹɸɳɟɝɨ 
ɭɫɬɪɨɣɫɬɜɚ, ɤ ɤɨɬɨɪɨɦɭ ɩɪɢɫɨɟɞɢɧɟɧɵ ɧɟɣɬɪɚɥɟ ɝɟɧɟɪɚɬɨɪɨɜ ɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɛɨɥɟɟ 4 Ɉɦ.  
 ȿɫɥɢ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɟɫɬɟɫɬɜɟɧɧɵɯ ɡɚɡɟɦɥɢɬɟɥɟɣ Rɟ ɛɨɥɶɲɟ 
ɬɪɟɛɭɸɳɢɯɫɹ ɩɨ ɧɨɪɦɚɦ ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɡɚɡɟɦɥɢɬɟɥɟɣ Rɡ, ɬɨ ɭɫɬɪɚɢɜɚɸɬɫɹ 
ɢɫɤɭɫɫɬɜɟɧɧɵɟ ɡɚɡɟɦɥɢɬɟɥɢ Rɢ. 
  
Ɋɚɫɱɟɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɡɚɡɟɦɥɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɤɨɬɟɥɶɧɨɣ 





ɝɞɟ: S – ɩɥɨɳɚɞɶ, ɨɝɪɚɧɢɱɟɧɧɚɹ ɩɟɪɢɦɟɬɪɨɦ ɡɞɚɧɢɹ, 
ρ- ɷɤɜɢɜɚɥɟɧɬɧɨɟ ɭɞɟɥɶɧɨɟ ɷɥɟɤɬɪɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɡɟɦɥɢ, 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɡɚɡɟɦɥɹɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ ɫɨɝɥɚɫɧɨ ɉɍɗ, 1.7.60 – 1.7.64 
ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɛɨɥɟɟ 4 Ɉɦ. 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɪɚɫɬɟɤɚɧɢɹ ɮɭɧɞɚɦɟɧɬɚ ɦɟɧɟɟ ɬɪɟɛɭɟɦɨɝɨ, ɩɨɷɬɨɦɭ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɪɚɫɱɟɬ ɡɚɡɟɦɥɢɬɟɥɟɣ ɧɟ ɬɪɟɛɭɟɬɫɹ 
Ɉɩɪɟɞɟɥɹɟɦ, ɩɥɨɳɚɞɶ ɨɝɪɚɧɢɱɟɧɧɭɸ ɩɟɪɢɦɟɬɪɚɦɢ ɡɞɚɧɢɣ ɰɟɯɚ: 
SɄ = Ⱥȼ* 1-9 = 12*27= 324 ɦ²; 
ɉɨ [1, ɬɚɛɥɢɰɚ 13.1] ɩɪɢɧɢɦɚɟɦ, ɱɬɨ ɜ ɡɢɦɧɟɟ ɜɪɟɦɹ ɞɥɹ ɩɪɨɦɟɪɡɲɢɯ 
ɫɭɝɥɢɧɤɨɜ ɷɤɜɢɜɚɥɟɧɬɧɨɟ ɭɞɟɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɭɧɬɚ ɫɨɫɬɚɜɥɹɟɬ ρɷɤɜ=60 
Ɉɦ*ɦ. 
         ȼ ɤɚɱɟɫɬɜɟ ɡɚɡɟɦɥɢɬɟɥɹ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ 
ɮɭɧɞɚɦɟɧɬɵ ɢ ɬɪɭɛɵ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɜ ɡɟɦɥɟ, ɬɨɝɞɚ ɫɨɩɪɨɬɢɜɥɟɧɢɟ 
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Rɟ ɤɨɬ = 0, 52* ρɷɤɜ / Sɤ  = 0, 52*60/ 324  = 4,73Ɉɦ; 
 
      ȼ ɦɟɬɚɥɨɫɜɹɡɢ ɤɨɬɨɪɚɹ ɩɪɨɤɥɚɞɵɜɚɟɬɫɹ ɜɞɨɥɶ ɫɬɟɧ ɡɞɚɧɢɹ, ɢ ɧɚ ɜɵɫɨɬɟ 0,5 
ɦɟɬɪɨɜ ɨɬ ɩɨɥɚ, ɢ ɩɪɢɜɚɪɟɧɧɨɣ ɤ ɡɚɤɥɚɞɧɵɦ ɜ ɤɨɥɨɧɧɚɯ, ɫɨɩɪɨɬɢɜɥɟɧɢɟ 
ɦɟɧɟɟ 0,05 Ɉɦ. Ⱦɥɹ ɭɦɟɧɶɲɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɡɚɡɟɦɥɢɬɟɥɹ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ 
ɭɫɬɚɧɨɜɢɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɢɫɤɭɫɫɬɜɟɧɧɵɣ ɡɚɡɟɦɥɢɬɟɥɶ ɢɡ ɱɟɬɵɪёɯ 
ɜɟɪɬɢɤɚɥɶɧɵɯ ɷɥɟɤɬɪɨɞɨɜ ɞɥɢɧɨɣ ɩɨ 3 ɦɟɬɪɚ. Ƚɨɪɢɡɨɧɬɚɥɶɧɵɣ ɡɚɡɟɦɥɢɬɟɥɶ 
ɩɨ  ɩɟɪɢɦɟɬɪɭ ɡɞɚɧɢɹ ɩɪɨɥɨɠɟɧ ɧɚ ɝɥɭɛɢɧɟ 0,7 ɦɟɬɪɚ. 









Lɤ=Ⱥ*2+ ȼ*2=12*2+27*2=78 ɦ 
 
Ɉɩɪɟɞɟɥɹɟɦ ɨɬɧɨɫɢɬɟɥɶɧɭɸ ɝɥɭɛɢɧɭ ɩɨɝɪɭɠɟɧɢɹ ɜ ɡɟɦɥɸ ɜɟɪɬɢɤɚɥɶɧɵɯ 
ɷɥɟɤɬɪɨɞɨɜ: 
 
tɨɬ1 =  (lɜ + t)/ =(3 + 0,7)/ =0,2; 
 
Ɋɚɫɱёɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɡɚɡɟɦɥɢɬɟɥɹ: 
 
Rɢ =Ⱥ *ρɷɤɜ/ +ρɷɤɜ/(Lɝ+Lɜ=0,335*160/+160/(156 + 78)=3,6 Ɉɦ, 
 
ɝɞɟ: ɩɪɢ  tɨɬ ɨɬ  0,1 ɞɨ  0,5.  
 
Ⱥ=0,385–0,25tɨɬ=0,38 
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ȼɵɛɨɪ ɞɜɢɝɚɬɟɥɹ ɩɨ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɞɥɹ ɧɚɫɨɫɨɜ. 
ɉɨ ɬɟɯɧɨɥɨɝɢɢ ɩɪɨɰɟɫɫɚ ɪɚɛɨɬɵ ɷɥ. ɤɨɬɟɥɶɧɨɣ ɩɪɢɦɟɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ 
ɝɪɭɩɩɵ ɧɚɫɨɫɨɜ ɧɨɦɢɧɚɥɶɧɨɣ ɱɚɫɬɨɬɨɣ ɜɪɚɳɟɧɢɹ 1500 ɨɛɪ/ɦɢɧ. ɫ 
ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹɦɢ ɫɟɪɢɢ 4Ⱥ ɪɚɛɨɬɚɸɳɢɦɢ ɜ ɞɥɢɬɟɥɶɧɨɦ ɪɟɠɢɦɟ, ɫɨ 
ɫɥɟɞɭɸɳɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ. 
 
ɚ). ɋɟɬɟɜɵɟ ɧɚɫɨɫɵ Ⱦ-630-90 -2ɲɬ.   Q=360 ɦ3/ɱ.  H=97ɦ.  
ɛ). ɇɚɫɨɫɵ ɩɨɞɩɢɬɚɱɧɵɟ        Ʉ-90/85 -2ɲɬ.   Q=60 ɦ3/ɱ.  H=86 ɦ. 
ɜ). ɇɚɫɨɫɵ, ɩɟɪɟɤɚɱɢɜɚɸɳɢɟ    Ʉ-90/85 -2ɲɬ.   Q=60 ɦ3/ɱ.  H=86 ɦ 
 
        Ɉɫɧɨɜɧɵɦ ɬɪɟɛɨɜɚɧɢɟɦ ɩɪɢ ɜɵɛɨɪɟ ɷɥ. ɞɜɢɝɚɬɟɥɹ ɹɜɥɹɟɬɫɹ ɟɝɨ 
ɫɨɨɬɜɟɬɫɬɜɢɹ ɭɫɥɨɜɢɹɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɪɚɛɨɱɟɣ ɦɚɲɢɧɵ. Ɂɚɞɚɱɚ 
ɜɵɛɨɪɚ ɫɨɫɬɨɢɬ ɜ ɩɨɢɫɤɟ ɬɚɤɨɝɨ ɞɜɢɝɚɬɟɥɹ, ɤɨɬɨɪɵɣ ɛɭɞɟɬ ɨɛɟɫɩɟɱɢɜɚɬɶ 
ɡɚɞɚɧɧɵɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɰɢɤɥ ɪɚɛɨɱɢɣ ɦɚɲɢɧɵ, ɩɪɢ ɷɬɨɦ ɟɝɨ ɧɚɝɪɟɜ ɧɟ 
ɞɨɥɠɟɧ ɩɪɟɜɵɲɚɬɶ ɧɨɪɦɚɬɢɜɧɵɣ ɭɪɨɜɟɧɶ. 
 
ȼɵɛɨɪ ɞɜɢɝɚɬɟɥɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 
  
1. Ɋɚɫɫɱɢɬɵɜɚɟɬɫɹ ɬɪɟɛɭɟɦɚɹ ɦɨɳɧɨɫɬɶ. 
2. ɉɪɨɜɟɪɤɚ ɞɜɢɝɚɬɟɥɹ ɩɨ ɭɫɥɨɜɢɹɦ ɩɭɫɤɚ (ɩɭɫɤɨɜɵɟ ɦɨɦɟɧɬɵ 
ɰɟɧɬɪɨɛɟɠɧɵɯ ɧɚɫɨɫɨɜ ɢ ɜɟɧɬɢɥɹɬɨɪɨɜ, ɤɚɤ ɩɪɚɜɢɥɨ ɫɨɫɬɚɜɥɹɸɬ 30...35% ɨɬ 
ɧɨɦɢɧɚɥɶɧɨɝɨ, ɩɨɷɬɨɦɭ ɩɪɨɜɟɪɤɢ ɞɨɫɬɚɬɨɱɧɨɫɬɢ ɩɭɫɤɨɜɨɝɨ ɦɨɦɟɧɬɚ ɧɟ 
ɬɪɟɛɭɟɬɫɹ). 
3. ɉɟɪɟɝɪɭɡɤɢ (ɬɨɥɶɤɨ ɞɥɹ ɞɜɢɝɚɬɟɥɟɣ ɤɪɚɧɨɜ). 
4. ɉɨ ɧɚɝɪɟɜɭ. 
 
     ɇɚ ɷɥɟɤɬɪɨɤɨɬɟɥɶɧɨɣ ɷɥ. ɩɪɢɜɨɞ ɧɚɫɨɫɨɜ ɜɵɩɨɥɧɹɟɬɫɹ ɩɪɢ ɩɨɦɨɳɢ 
ɚɫɢɧɯɪɨɧɧɵɯ ɞɜɢɝɚɬɟɥɟɣ. ɗɬɨ ɨɛɭɫɥɨɜɥɟɧɨ ɩɪɨɫɬɨɬɨɣ ɤɨɧɫɬɪɭɤɰɢɢ, ɜɵɫɨɤɨɣ 
ɧɚɞɟɠɧɨɫɬɶɸ, ɧɢɡɤɨɣ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɞɪɭɝɢɦɢ ɷɥ. ɞɜɢɝɚɬɟɥɹɦɢ ɰɟɧɨɣ, 
ɩɪɨɫɬɨɬɨɣ ɨɛɫɥɭɠɢɜɚɧɢɹ.  
 
Ɉɩɪɟɞɟɥɢɦ ɦɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ ɫɟɬɟɜɨɝɨ ɧɚɫɨɫɚ. 
Ɋɞɜ.ɫ.ɧɚɫ=(1,1÷1,15)∙10∙p∙g∙(H+∆H)∙Q/3.6∙ η 
Ɋɞɜ.ɫ.ɧ.=1,15*10*1000*9,81*(97+6) *360/3,6*0,68=187ɤȼɌ 
ɝɞɟ Q -  ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɧɚɫɨɫɚ, ɦ3/ɫ. 
Δɇ – ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ, ɦ.  
ɇɫ - ɫɬɚɬɢɱɟɫɤɢɣ ɧɚɩɨɪ, ɦ. 
g = 9,81 – ɭɫɤɨɪɟɧɢɟ ɫɜɨɛɨɞɧɨɝɨ ɩɚɞɟɧɢɹ, ɦ/ɫ2. 
ρ – ɩɥɨɬɧɨɫɬɶ ɩɟɪɟɤɚɱɢɜɚɸɳɟɣ ɠɢɞɤɨɫɬɢ. (ɞɥɹ ɜɨɞɵ 1000), ɤɝ/ɦ3 
Ʉɡ = 1, 1…1,3 – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ. 
ηɧ = 0,77–ɄɉȾ ɧɚɫɨɫɚ. 
ωɧ = ɫɤɨɪɨɫɬɶ ɧɚɫɨɫɚ, ɪɚɞ/ɫ.  
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Ɋɞɜ.ɩɧ= (1,1÷1,15) ∙10∙p∙g∙(H+∆H) ∙Q/3.6∙ η 
Ɋɞɜ.ɩɧ=1,15*10*1000*9,81*(86+6,4) *60/3,6*0,59=29,44ɤȼɌ 
 
    ȼɵɛɢɪɚɟɦ ɞɥɹ ɩɪɢɜɨɞɚ ɫɟɬɟɜɨɝɨ, ɩɟɪɟɤɚɱɢɜɚɸɳɟɝɨ ɢ ɩɨɞɩɢɬɨɱɧɨɝɨ 
ɧɚɫɨɫɨɜ, ɷɥ. ɞɜɢɝɚɬɟɥɢ ɫ ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɵɦ ɪɨɬɨɪɨɦ ɞɥɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɣ 
ɪɚɛɨɬɵ. 
 
Ɍɚɛɥɢɰɚ 3.1 ȼɵɛɨɪ ɞɜɢɝɚɬɟɥɹ ɫ ɤ.ɡ.ɪɨɬɨɪɨɦ  
ɇɚɡɜɚɧɢɟ ɧɚɫɨɫɚ ɋɟɬɟɜɨɣ ɉɟɪɟɤɚɱɢɜɚɸɳɢɣ 
ɉɨɞɩɢɬɨɱɧɵɣ 
Ɍɢɩ ɞɜɢɝɚɬɟɥɹ 4Ⱥ315Ɇ4ɍ3 4Ⱥ180Ɇ2ɍ3 
Ɋ, ɤȼɬ 200 30 
nɧɨɦ, ɨɛɪ/ ɦɢɧ 1500 3000 
η, % 94 0,88 
Cosφ 0,94 0,90 
Mmas/Mn 2,2 2,2 
Mɩ/Mɧ 1,3 1,4 
Mmin/Mɧ 0,9 1,1 
Iɩ/Iɧ 6,5 7,5 
J.ɤɝ ɦ2 3,6*10-2 8,5*10-2 
                  
Ɋɚɫɱɟɬ ɦɟɯɚɧɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɷɥ. ɞɜɢɝɚɬɟɥɹ 
     Ɇɟɯɚɧɢɱɟɫɤɭɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɞɜɢɝɚɬɟɥɹ Ɇ = f(ω) ɫɬɪɨɢɦ ɧɚ ɨɫɧɨɜɚɧɢɢ 
ɪɚɫɱɟɬɚ ɟɝɨ ɜɪɚɳɚɸɳɢɯ ɦɨɦɟɧɬɨɜ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɡɧɚɱɟɧɢɣ ɫɤɨɥɶɠɟɧɢɹ:  
                         Sɧ = ω1ɧ –ωɧ/ ω 1ɧ                                    
  ɝɞɟ ω ɧ- ɧɨɦɢɧɚɥɶɧɚɹ ɭɝɥɨɜɚɹ ɫɤɨɪɨɫɬɶ, c-1  
 ω1ɧ – ɭɝɥɨɜɚɹ ɫɤɨɪɨɫɬɶ ɢɞɟɚɥɶɧɨɝɨ   ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ, ɫ-1  
 Ⱦɥɹ ɫɟɬɟɜɨɝɨ ɧɚɫɨɫɚ: 
      ω 1ɫɧ = 2π n0/60 = 2*3.14*1500/60 = 157 c-1 
      Ⱦɥɹ ɩɟɪɟɤɚɱɢɜɚɸɳɢɯ, ɩɨɞɩɢɬɨɱɧɵɯ ɧɚɫɨɫɨɜ 
      ω 1ɩɧ = 2π n0/60 = 2*3.14*3000/60 = 314 c-1 
ɚ) ωɧ – ɞɥɹ ɫɟɬɟɜɨɝɨ ɧɚɫɨɫɚ. 
ωɧ ɫɧ = 2π nɧ/60 = 2*3,14*1450/60 = 151,7 ɫ-1 
ɛ) ωɧ ɩ-ɞɥɹ ɩɟɪɟɤɚɱɢɜɚɸɳɢɯ, ɩɨɞɩɢɬɨɱɧɵɯ ɧɚɫɨɫɨɜ. 
ωɧ ɩɧ =2*3,14*2900/60 = 303 ɫ-1 
Ɉɩɪɟɞɟɥɹɟɦ ɧɨɦɢɧɚɥɶɧɨɟ ɫɤɨɥɶɠɟɧɢɟ: 
ɚ) Sɧ ɫɧ = 157-151,7/157 = 0.033 
ɛ) Sɧ ɩɧ = 314-303/314 = 0,035 
ɇɨɦɢɧɚɥɶɧɵɣ ɦɨɦɟɧɬ ɞɜɢɝɚɬɟɥɹ. 
    Ɇɧ = Ɋɧ/ωɧ                                                                                               
ɚ) Ɇɧ ɫɧ = 200000/151,7 = 1318 ɇ ɦ 
ɛ) Ɇɧ ɩɧ = 30000/303 = 99 ɇ ɦ 
Ɉɩɪɟɞɟɥɢɦ ɤɪɢɬɢɱɟɫɤɢɣ ɦɨɦɟɧɬ ȺȾ. 
    Ɇɤ = λɦɚɯ Ɇɧ                                                                                           
ɚ) Ɇɤ ɫɧ = 2,2*1318 = 2899,6 ɇɦ 
ɛ) Ɇɤ ɩɫ = 2,2*99 = 217,8 ɇɦ 
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Ɉɩɪɟɞɟɥɢɦ ɩɭɫɤɨɜɨɣ ɦɨɦɟɧɬ. 
 
          Ɇɩ = λɩɭɫ* Ɇɧ                                                                                         
     ɚ) Ɇɩ ɫɧ = 1,3*1318 = 1713,4 ɇɦ 
ɛ) Ɇɩ ɩɧ = 1,4*99 = 138,6 ɇɦ 
ȼɟɥɢɱɢɧɵ ɦɨɦɟɧɬɨɜ ɞɥɹ ɡɚɞɚɧɧɵɯ ɡɧɚɱɟɧɢɣ ɫɤɨɥɶɠɟɧɢɹ ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ 
ɮɨɪɦɭɥɟ. 
   Ɇ = 2Ɇɤ   / (S/Sɤ + Sɤ/S) ɇɦ                                  
ɝɞɟ Sɤ- ɤɪɢɬɢɱɟɫɤɨɟ ɫɤɨɥɶɠɟɧɢɟ  
    
     Sɤ = Sɧ (λɦɚɯ + √λɦɚɯ2 -1)                                             
     ɚ) Sɤ ɫɧ = 0,033(2,2+√ 2,22-1) = 0,137 
     ɛ) S ɤ ɩɢ = 0,035(2,2+√2,22-1) = 0,145 
Ɋɚɫɱɟɬ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ 2 Ɂɚɜɢɫɢɦɨɫɬɶ ɦɨɦɟɧɬɚ ɢ ɫɤɨɪɨɫɬɢ ɨɬ ɫɤɨɥɶɠɟɧɢɹ, 
ɝɞɟ ω = ω0(1-S) ɢ ɫɬɪɨɢɦ ɝɪɚɮɢɤ. 
ɚ) ɞɥɹ ɫɟɬɟɜɨɝɨ ɧɚɫɨɫɚ    Ɇ =2*2899,6/(S/0,137+0,137/S) 
 
Ɍɚɛɥɢɰɚ 3.2 Ɂɚɜɢɫɢɦɨɫɬɶ ɦɨɦɟɧɬɚ ɢ ɫɤɨɪɨɫɬɢ ɨɬ ɫɤɨɥɶɠɟɧɢɹ 
S 0 0,016 0,04 0,065 0,1 0,2 0,4 0,6 0,8 1 
ω. c-1 157 154,4 150,7 146,8 141,3 125,6 94,2 62,8 31,4 0 
Ɇ, ɇɦ 0 668,1 1560,2 2246 2761,6 2703,8 1778 1258,6 964,8 779,9 
 
















ɦɟхаɧичɟɫɤаɹ хаɪ-ɤа ɞɜиɝаɬɟɥɹ ɫɟɬɟɜɨɝɨɧаɫɨɫа
ω. c-1
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ɛ) ɞɥɹ ɧɚɫɨɫɨɜ ɩɟɪɟɤɚɱɢɜɚɸɳɢɯ, ɩɨɞɩɢɬɨɱɧɵɯ. 
     Ɋɚɫɱɟɬ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ 3.3 
  Ɂɚɜɢɫɢɦɨɫɬɶ ɦɨɦɟɧɬɚ ɢ ɫɤɨɪɨɫɬɢ ɨɬ ɫɤɨɥɶɠɟɧɢɹ, ɝɞɟ ω = ω0(1-S) ɢ ɫɬɪɨɢɦ 
ɝɪɚɮɢɤ.  
                   Ɇ =2*217,8/(S/0,145+0,145/S) 
Ɍɚɛɥɢɰɚ 3.3 Ɂɚɜɢɫɢɦɨɫɬɶ ɦɨɦɟɧɬɚ ɢ ɫɤɨɪɨɫɬɢ ɨɬ ɫɤɨɥɶɠɟɧɢɹ. 
S 0 0,04 0,07 0,093 0,2 0,3 0,4 0,6 0,8 1 
ω. c-1 314 301,4 292 284 251,2 219,8 188,4 125,6 62,8 0 
Ɇ, ɇɦ 0 111,6 170,54 197,98 207 171,2 139,6 99,48 76,44 61,8 
 





















ɦɟхаɧичɟɫɤаɹ хаɪ-ɤа ɞɜиɝаɬɟɥɹ ɩɟɪɟɤачиɜаɸщɟɝɨ,  ɩɨɞɩиɬɨчɧɨɝɨ ɧаɫɨɫа.
ω. c-1
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        ɉɪɢ ɱɚɫɬɨɬɧɨɦ ɭɩɪɚɜɥɟɧɢɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɛɳɟɩɪɢɧɹɬɵɦɢ 
ɞɨɩɭɳɟɧɢɹɦɢ, ɤɨɬɨɪɵɟ ɨɛɭɫɥɚɜɥɢɜɚɸɬ ɩɨɫɬɨɹɧɫɬɜɨ ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɫɯɟɦɵ 
ɡɚɦɟɳɟɧɢɹ ɩɪɢ ɞɚɧɧɨɣ ɱɚɫɬɨɬɟ, ɩɪɢɧɹɬɚ Ɍ-ɨɛɪɚɡɧɚɹ ɫɯɟɦɚ ɡɚɦɟɳɟɧɢɹ. 
 
   Ƚɞɟ r1- ɚɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɦɨɬɤɢ ɮɚɡɵ ɫɬɚɬɨɪɚ; 
      x1- ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɦɨɬɤɢ ɮɚɡɵ ɫɬɚɬɨɪɚ; 
      Uɧ- ɧɨɦɢɧɚɥɶɧɨɟ ɮɚɡɧɨɟ ɧɚɩɪɹɠɟɧɢɟ; 
      I1- ɮɚɡɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ;  
 
      E1- ɗȾɋ ɫɬɚɬɨɪɚ; 
      E′2- ɩɪɢɜɟɞɟɧɧɚɹ ɗȾɋ ɪɨɬɨɪɚ; 
      I0- ɬɨɤ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ; 
      x0- ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɦɚɝɧɢɱɢɜɚɸɳɟɣ ɰɟɩɢ; 
 
                         
            
    
    




Ɋɢɫ. 3.4   Ɍ-ɨɛɪɚɡɧɚɹ ɫɯɟɦɚ ɡɚɦɟɳɟɧɢɹ 
     
x2- ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɮɚɡɵ ɪɨɬɨɪɚ; 
    I′2- ɩɪɢɜɟɞɟɧɧɵɣ ɮɚɡɧɵɣ ɬɨɤ ɪɨɬɨɪɚ;  
   r′2- ɩɪɢɜɟɞɟɧɧɨɟ ɚɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɮɚɡɵ ɪɨɬɨɪɚ; 
   α- ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɱɚɫɬɨɬɚ ɬɨɤɚ ɫɬɚɬɨɪɚ; 
      ȕ- ɩɚɪɚɦɟɬɪ ɚɛɫɨɥɸɬɧɨɝɨ ɫɤɨɥɶɠɟɧɢɹ ɢɥɢ ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɱɚɫɬɨɬɚ ɬɨɤɚ 
ɪɨɬɨɪɚ  
      Ȗ- ɨɬɧɨɫɢɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ. 
       Ɍɚɤ ɤɚɤ ɞɚɧɧɵɟ ɨɩɵɬɨɜ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɢ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɟ 
ɢɡɜɟɫɬɧɵ, ɬɨ ɪɚɫɱёɬ ɩɚɪɚɦɟɬɪɨɜ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɜɵɩɨɥɧɹɸɬɫɹ ɫ ɩɨɦɨɳɶɸ 
ɫɥɟɞɭɸɳɢɯ ɢɡɜɟɫɬɧɵɯ ɩɪɢɛɥɢɠɟɧɧɵɯ ɡɚɜɢɫɢɦɨɫɬɟɣ: 
      - Ɍɨɤ ɯɨɥɨɫɬɨɝɨ ɬɨɤɚ: 
  Iɯ.ɯ.= (0,25-0,5) *Iɧ, (Ⱥ) 
  Iɯ.ɯ.=0,5∙334=167Ⱥ                                  
      - Ɇɨɳɧɨɫɬɶ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ: 
  Ɋɯ.ɯ.=Uɯ.ɯ∙Iɯ.ɯ (ȼɬ) 
  Ɋɯ.ɯ.=220∙167=36740 ȼɬ. 
 - Ɍɨɤ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ: 
            Iɤ= (5-7) ∙Iɧ 
  Iɤ=5∙334=1670 Ⱥ 











 Иɡɦ. Ʌɢɫɬ № дɨɤɭɦ. Пɨдɩɢɫь Ⱦаɬа 
Лɢɫɬ 
105 Ⱦɉ- 140604.65– 2018.ɉɁ 
 
            Ɋɤ.ɡ.=Uɤ.ɡ∙Iɤɡ, (ȼɬ) 
            Ɋɤ.ɡ.=220∙1670=367400 ȼɬ. 
- ɩɪɢɜɟɞɟɧɧɨɟ ɚɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɦɨɬɤɢ ɮɚɡɵ ɪɨɬɨɪɚ: 






ɝɞɟ, - r1 ɩɪɢɜɟɞёɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɬɚɬɨɪɧɨɣ ɨɛɦɨɬɤɢ 
r=0,0272 














ɂɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɦɨɬɤɢ ɮɚɡɵ ɫɬɚɬɨɪɚ: 




                                                       
ɂɡɜɟɫɬɧɨ, ɱɬɨ ɏ1=ɏ2΄ 








ɂɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɦɚɝɧɢɱɢɜɚɸɳɟɣ ɰɟɩɢ:                      









0.0272 0.41192( )2 0.06149 1.18053












                              































ɋɪɚɜɧɟɧɢɟ ɬɨɤɚ Iµ ɫ ɬɨɤɨɦ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ Iµ < Iɨ (126,15 < 167) 
ɩɨɞɬɜɟɪɠɞɚɟɬ ɩɪɚɜɢɥɶɧɨɫɬɶ ɜɵɩɨɥɧɟɧɧɵɯ ɪɚɫɱɟɬɨɜ.  
 
ɇɨɦɢɧɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɩɚɪɚɦɟɬɪɚ ɚɛɫɨɥɸɬɧɨɝɨ ɫɤɨɥɶɠɟɧɢɹ 
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             =0,85±0,7858; 
 
         Β1ɧ=0,06412;        Β2ɧ=1,63 
ɉɪɢɧɢɦɚɟɦ Β1ɧ=0,06412;             
  
   ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɫɟɹɧɢɹ ɫɬɚɬɨɪɚ:    









;         
   ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɫɟɹɧɢɹ ɪɨɬɨɪɚ: 










   ɨɛɳɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɫɟɢɜɚɧɢɹ:  
          
1068,0052,0052,0052,0052,02121  
 Ɉɩɪɟɞɟɥɢɦ ɜɟɥɢɱɢɧɵ «ɜ», «ɫ», «ɞ», «ɟ». 
ɜ=r1∙(1+τ2) =0.0272(1+0.05209) =0.02862 
ɫ=ɏɨ∙τ=1,1805∙0,106=0,126 
d= r1/ ɏɨ=0,0272/1,18053=0,0230 
e=1+ τ1=1+0,052=1,052 




























Ɍɚɤ ɤɚɤ ȕɤɪ= Sɤɪ, ɬɨ ɪɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɜɵɩɨɥɧɟɧ 
ɩɪɚɜɢɥɶɧɨ.   
Ʉɪɢɬɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɦɨɦɟɧɬɚ: 














 ɇɦ                         
Ʉɪɚɬɧɨɫɬɶ ɤɪɢɬɢɱɟɫɤɨɝɨ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɦɨɦɟɧɬɚ ɩɪɢ Ɏ=const 
ɢ ɱɚɫɬɨɬɧɨɬɨɤɨɜɨɦ ɭɩɪɚɜɥɟɧɢɢ:  
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    Ɋɚɫɱɟɬ ɩɭɫɤɨɜɨɝɨ ɦɨɦɟɧɬɚ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɱɚɫɬɨɬ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ ɬɚɛɥ.3.4   

















1936 3075,8 3374 2888 2405,5 2028 
Ɇɩ* 1,46 2,33 2,55 2,19 1,82 1,53 
 
 
        Ɋɢɫ.3.4     Ɂɚɜɢɫɢɦɨɫɬɶ ɩɭɫɤɨɜɨɝɨ ɦɨɦɟɧɬɚ ɨɬ ɪɚɡɥɢɱɧɵɯ ɱɚɫɬɨɬ 
 
Ɍɚɛɥɢɰɚ 3.5 Ɂɚɜɢɫɢɦɨɫɬɶ ɚɛɫɨɥɸɬɧɨɝɨ ɫɤɨɥɶɠɟɧɢɹ ɨɬ ɬɨɤɚ ɫɬɚɬɨɪɚ 
ȼ, 0 0,006 0,013 0,03 0,06 0,09 0,162 0,2 0,3 0,4 0,5 0,6 0,7 0,8 
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ɚ
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               Ɋɢɫ.3.5 Ɂɚɜɢɫɢɦɨɫɬɶ ɚɛɫɨɥɸɬɧɨɝɨ ɫɤɨɥɶɠɟɧɢɹ ɨɬ ɬɨɤɚ ɫɬɚɬɨɪɚ 
 
 
Ɋɚɫɱёɬ ɫɬɚɬɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɚɫɢɧɯɪɨɧɧɨɝɨ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɜ ɫɢɫɬɟɦɟ 
ɱɚɫɬɨɬɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɩɪɢ Ɏ=const ɩɪɨɢɡɜɨɞɢɦ ɩɨ ɮɨɪɦɭɥɚɦ: 































Ɋɚɫɱёɬ ɫɜɨɞɢɦ ɜ ɬɚɛɥ. 3.6, ɝɞɟ ɭɝɥɨɜɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɜɚɥɚ ɞɜɢɝɚɬɟɥɹ ɜ 
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 Ɋɢɫ.3.6 ɋɬɚɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
 
Ɍɚɛɥɢɰɚ 3.6 ɍɝɥɨɜɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɞɜɢɝɚɬɟɥɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɱɚɫɬɨɬ (α – 













































































































































0,97 0,94 0,91 0,83
8 







0,77 0,74 0,71 0,63
8 







0,57 0,54 0,51 0,43
8 







0,37 0,34 0,31 0,23
8 
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0,17 0,14 0,11 0,03
8 
- - - - - - - 
ɉɨɫɬɪɨɟɧɢɟ ɦɟɯɚɧɢɱɟɫɤɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɚɫɨɫɚ 
     ɉɪɢɜɟɞɟɧɧɵɣ ɦɨɦɟɧɬ ɜɪɚɳɟɧɢɹ ɪɚɛɨɱɟɣ ɦɚɲɢɧɵ ɤ ɜɚɥɭ ɞɜɢɝɚɬɟɥɹ 






,ɇ*ɦ                                                  
ɝɞɟ: Ɇɬɪ – ɦɨɦɟɧɬ ɬɪɨɝɚɧɢɹ ɦɟɯɚɧɢɡɦɚ, ɇ*ɦ. 
       Ɇɬɪ=λɬɪ·Ɇɫɧɨɦ                                                            
ɝɞɟ: λɬɪ=0,3 (ɞɥɹ ɰɟɧɬɪɨɛɟɠɧɵɯ ɧɚɫɨɫɨɜ);  
       Ɇɫɧɨɦ – ɦɨɦɟɧɬ ɫɬɚɬɢɱɟɫɤɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɪɢ ɫɤɨɪɨɫɬɢ ,ɧɨɦ ɇ*ɦ. 







 ɇɦ                                                
              Ɇɬɪ=0,3·1273,8= 382,14 ɇɦ 
ɉɨɞɫɬɚɜɥɹɹ ɡɧɚɱɟɧɢɹ ɫɤɨɪɨɫɬɟɣ     ɢɡ ɬɚɛɥɢɰɵ 2 ɜ ɮɨɪɦɭɥɭ ɨɩɪɟɞɟɥɹɟɦ Ɇɫ. 
Ɋɚɫɱɟɬ ɜɵɱɢɫɥɟɧɢɹ ɦɨɦɟɧɬɨɜ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ 3.7 
 
Ɍɚɛɥɢɰɚ 3.7 Ɇɨɦɟɧɬɵ ɫɬɚɬɢɱɟɫɤɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɧɚɫɨɫɚ ɩɪɢ ɪɚɡɥɢɱɧɨɣ 























,ɫ-1 157 154,4 150,7 146,8 141,3 125,6 94,2 62,8 31,4 0 
Ɇ, 
ɧɦ 
0 668,1 1560,2 2246 2761,6 2703,8 1778 1258,6 964,8 779,8 
Ɇc, 
ɧɦ 
1273,8 658,7 645 632 631,7 565,15 485 427 393,57 382 
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0 200 400 600 800 1000
Сɬɚɬɢчɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɫɨɫɚ.  Мɫ=f(w)
,ɫ-1
Ɇc, ɧɦ
Ɋɢɫ.3.7 ɉɨɫɬɪɨɟɧɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ Ɇɫ= f(w) 
 
      ɉɨ ɤɨɨɪɞɢɧɚɬɚɦ ɬɨɱɟɤ ɩɟɪɟɫɟɱɟɧɢɹ   ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɧɚɩɨɪ ɇ ɢ ɫɬɪɨɢɬɫɹ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ H=f(*). 







                                                            ɝɞɟ H+Δɇ - ɧɚɩɨɪ, ɫɨɡɞɚɜɚɟɦɵɣ ɧɚɫɨɫɨɦ, ɦ; =103ɦ 
  k
 ɡ - ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɞɜɢɝɚɬɟɥɹ ɩɨ ɦɨɳɧɨɫɬɢ, ɭɱɢɬɵɜɚɸɳɢɣ ɧɟɬɨɱɧɨɫɬɢ 
ɪɚɫɱёɬɚ (ɩɪɢ Q> 100 ɦ3/ɱ, kɡ= 1,25); 
      kp - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɦɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɟɣ ɜ ɪɟɝɭɥɢɪɭɟɦɵɯ 
ɩɪɢɜɨɞɚɯ, (Ʉɪ =1); 
    Q - oɛɶɟɦɧɚɹ ɩɨɞɚɱɚ ɢɥɢ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɞɚɧɧɨɝɨ ɧɚɫɨɫɚ, 360 ɦ3/ɱɚɫ; 
    
g
 -  ɭɫɤɨɪɟɧɢɟ ɫɜɨɛɨɞɧɨɝɨ ɩɚɞɟɧɢɹ, ɦ\ɫ2 (g =9,81 ɦ\ɫ2); 
   

- ɨɛɳɢɣ ɄɉȾ ɧɚɫɨɫɚ, ɪɚɜɟɧ 0,77;                                                                          
 

 - ɩɥɨɬɧɨɫɬɶ ɩɟɪɟɤɚɱɢɜɚɟɦɨɣ ɠɢɞɤɨɫɬɢ, ɞɥɹ ɜɨɞɵ   =1000ɤɝ/ɦ3 
 Ɍɚɛɥɢɰɚ 3.8 Ɂɧɚɱɟɧɢɹ ɧɚɩɨɪɚ Q ɩɪɢ ɪɚɡɥɢɱɧɨɣ ɫɤɨɪɨɫɬɢ ,ɫ-1 
,ɫ-1 0,2 0,4 0,6 0,8 1,0 
Ɇ, ɧɦ 263,6 527,2 790,8 1054 1318 
Q, ɦ3/ɱ 20,6 111 190 304 360 
 
 Иɡɦ. Ʌɢɫɬ № дɨɤɭɦ. Пɨдɩɢɫь Ⱦаɬа 
Лɢɫɬ 
112 Ⱦɉ- 140604.65– 2018.ɉɁ 
 
 Ɋɢɫ.3.8   ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɧɚɫɨɫɚ  ɩɪɢ ɪɚɡɥɢɱɧɨɣ ɫɤɨɪɨɫɬɢ ,ɫ-1 
 
      ɂɡ ɩɨɥɭɱɟɧɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɢɞɧɨ, ɱɬɨ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɧɚɫɨɫɚ 
ɩɥɚɜɧɨ ɢɡɦɟɧɹɟɬɫɹ ɫ ɢɡɦɟɧɟɧɢɟɦ ɫɤɨɪɨɫɬɢ ω=2πf ɜ ɞɢɚɩɚɡɨɧɟ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
ɫɤɨɪɨɫɬɢ ɨɬ 0 ɞɨ ɧ. 
 
ȼɵɛɨɪ ɤɨɦɩɥɟɤɬɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ 
     ɗɥɟɤɬɪɨɩɪɢɜɨɞɵ ɫ ɱɚɫɬɨɬɧɨ-ɬɨɤɨɜɵɦ ɪɟɝɭɥɢɪɨɜɚɧɢɟɦ ɫɤɨɪɨɫɬɢ 
ɩɪɢɦɟɧɹɸɬɫɹ ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɭɫɬɚɧɨɜɤɚɯ, ɪɚɛɨɬɚɸɳɢɯ ɜ 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɦ ɪɟɠɢɦɟ ɫ ɨɬɧɨɫɢɬɟɥɶɧɨɦ ɦɟɞɥɟɧɧɵɦ ɢɡɦɟɧɟɧɢɟɦ 
ɫɤɨɪɨɫɬɢ. ɇɚɢɛɨɥɟɟ ɱɚɫɬɨ ɨɧɢ ɩɪɢɦɟɧɹɸɬɫɹ ɞɥɹ ɪɟɝɭɥɢɪɭɟɦɨɝɨ ɩɪɢɜɨɞɚ 
ɧɚɫɨɫɨɜ ɢ ɜɟɧɬɢɥɹɬɨɪɨɜ, ɤɚɤ ɜ ɧɚɲɟɦ ɫɥɭɱɚɟ. Ɍɚɤɢɟ ɫɢɫɬɟɦɵ ɰɟɥɟɫɨɨɛɪɚɡɧɨ 
ɬɚɤ ɠɟ ɩɪɢɦɟɧɹɬɶ, ɟɫɥɢ ɩɨ ɬɟɯɧɨɥɨɝɢɢ ɬɪɟɛɭɟɬɫɹ ɨɞɧɨɜɪɟɦɟɧɧɨɟ 
ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɫɤɨɪɨɫɬɢ ɝɪɭɩɩɵ ɨɞɧɨɬɢɩɧɵɯ ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɜ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ 
ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɱɚɫɬɨɬɵ ɹɜɥɹɟɬɫɹ ɨɛɳɢɦ ɢɫɬɨɱɧɢɤɨɦ ɩɢɬɚɧɢɹ ɞɥɹ ɝɪɭɩɩɵ 
ɩɪɢɜɨɞɨɜ. Ⱦɢɚɩɚɡɨɧ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɫɤɨɪɨɫɬɢ Ⱦ=20:1, Sɦɫ=5-10%. Ɉɧɢ 
ɹɜɥɹɸɬɫɹ ɧɚɢɛɨɥɟɟ ɩɪɨɫɬɵɦɢ ɫɢɫɬɟɦɚɦɢ: ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɫɯɟɦɭ ɫɦ. ɧɚ ɪɢɫ. 
3.4  
        ɋɢɫɬɟɦɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬ ɡɚɞɚɧɢɟ ɱɚɫɬɨɬɵ ɢ ɜɟɥɢɱɢɧɵ ɬɨɤɚ 
ɫɬɚɬɨɪɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɡɚɞɚɧɧɨɣ ɫɤɨɪɨɫɬɶɸ ɢ ɧɚɝɪɭɡɤɨɣ ɧɚ ɜɚɥɭ ɞɜɢɝɚɬɟɥɹ. 
ȼ ɷɬɨɣ ɫɯɟɦɟ ɢɦɟɟɬɫɹ ɨɩɬɢɦɢɡɢɪɨɜɚɧɧɵɣ ɤɨɧɬɭɪ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɨɤɚ ɫɬɚɬɨɪɚ 
I1 ɢ ɪɚɡɨɦɤɧɭɬɵɣ ɤɚɧɚɥ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɤɨɪɨɫɬɢ, ɜ ɤɨɬɨɪɨɦ ɡɚɞɚɟɬɫɹ 
ɫɤɨɪɨɫɬɶ ɢɞɟɚɥɶɧɨɝɨ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ Wɨ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɫɤɨɪɨɫɬɢ 
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ɮɭɧɤɰɢɨɧɚɥɶɧɵɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ Ɏɉ, ɪɟɚɥɢɡɭɸɳɢɣ ɡɚɜɢɫɢɦɨɫɬɶ I ɨɬ S ɚɛɫ. 
ɋɢɝɧɚɥ ɚɛɫɨɥɸɬɧɨɝɨ ɫɤɨɥɶɠɟɧɢɹ ɜɵɱɢɫɥɹɟɬɫɹ ɜ ɫɭɦɦɚɬɨɪɟ ɧɚ ɜɯɨɞɟ Ɏɉ. 
 
 
                         Ɋɢɫ.3.8   Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɫɯɟɦɚ ɫɢɫɬɟɦɵ ɚɫɢɧɯɪɨɧɧɨɝɨ 
ɷɥɟɤɬɪɨɩɪɢɜɨɞɚ ɫ ɱɚɫɬɨɬɧɨ - ɬɨɤɨɜɵɦ ɭɩɪɚɜɥɟɧɢɟɦ   
Ⱦɥɹ ɞɚɧɧɨɝɨ ɞɜɢɝɚɬɟɥɹ ɜɵɛɢɪɚɟɦ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ HYUNDAI N700E-004HF ɫ 
ɩɚɪɚɦɟɬɪɚɦɢ: 
- Uɧ.ɜɵɯ. = 380 ȼ; 
- Iɧ.ɜɵɯ. = 300 Ⱥ; 
- Ɋmax.ɞɜ. = 200 ɤȼɬ; 
- Uɧ = 380 ȼ, (+10%; -15%); 
- fɧ = 50/60 Ƚɰ,   (5% ); 
- ɞɢɚɩɚɡɨɧ ɭɩɪɚɜɥɟɧɢɹ ɫɤɨɪɨɫɬɶɸ – 1:20; 
- ɦɟɬɨɞ ɭɩɪɚɜɥɟɧɢɹ – ɒɂɆ ɫɢɧɭɫɨɢɞɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, 
ɭɩɪɚɜɥɟɧɢɟ ɫɨɨɬɧɨɲɟɧɢɟɦ ɧɚɩɪɹɠɟɧɢɟ/ɱɚɫɬɨɬɚ; 
- ɬɨɱɧɨɫɬɶ ɭɩɪɚɜɥɟɧɢɹ ɫɤɨɪɨɫɬɶɸ - 2-3% (+1 ɞɨ+40); 
- ɬɨɱɧɨɫɬɶ ɱɚɫɬɨɬɵ - %01,0 ; 
Ɏɭɧɤɰɢɢ ɫɢɥɨɜɵɯ ɰɟɩɟɣ: 
- ɩɨɜɬɨɪɧɵɣ ɩɭɫɤ ɩɪɢ ɩɪɨɫɚɞɤɟ ɩɢɬɚɧɢɹ; 
- ɨɩɪɟɞɟɥɟɧɢɟ ɫɤɨɪɨɫɬɢ; 
- ɨɩɪɟɞɟɥɟɧɢɟ ɜɪɚɳɚɸɳɟɝɨ ɦɨɦɟɧɬɚ; 
- ɭɩɪɚɜɥɟɧɢɟ 4 ɫɤɨɪɨɫɬɹɦɢ (ɦɚɤɫɢɦɭɦ); 
- ɢɡɦɟɧɟɧɢɟ ɜɪɟɦɟɧɢ ɪɚɡɝɨɧɚ/ɬɨɪɦɨɠɟɧɢɹ; 
- ɚɜɬɨɧɚɫɬɪɨɣɤɚ; 
- ɭɩɪɚɜɥɟɧɢɟ ɜɤɥɸɱɟɧɢɟɦ/ɨɬɤɥɸɱɟɧɢɟɦ ɨɯɥɚɠɞɚɸɳɟɝɨ ɜɟɧɬɢɥɹɬɨɪɚ; 
- ɤɨɦɩɟɧɫɚɰɢɹ ɜɪɚɳɚɸɳɟɝɨ ɦɨɦɟɧɬɚ; 
- ɩɟɪɟɯɨɞ ɧɚ ɧɨɜɭɸ ɱɚɫɬɨɬɭ; 
- ɜɟɪɯɧɢɣ ɢ ɧɢɠɧɢɣ ɩɪɟɞɟɥɵ ɡɚɞɚɧɢɹ ɱɚɫɬɨɬ; 
- ɩɪɟɪɵɜɚɧɢɟ ɜɵɫɨɤɨɝɨ ɫɤɨɥɶɠɟɧɢɹ; 
- ɉɂ – ɪɟɝɭɥɢɪɨɜɚɧɢɟ; 
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- ɷɧɟɪɝɨɫɛɟɪɟɝɚɸɳɢɣ ɪɟɠɢɦ; 
- ɤɜɢɬɢɪɨɜɚɧɢɟ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ; 
-  

























 Ɋɢɫɭɧɨɤ 3.9. Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɫɯɟɦɚ 
 
ɉɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɱɚɫɬɨɬɵ 
     ɉɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɱɚɫɬɨɬɵ ɬɢɩɚ HYUNDAI N700E-004HF ɹɜɥɹɸɳɢɣɫɹ 
ɫɨɫɬɚɜɧɨɣ ɱɚɫɬɶɸ ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɧɚɫɨɫɚɦ, ɜɵɩɨɥɧɹɟɬ 
ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɢ: 
-ɜɤɥɸɱɟɧɢɟ ɢ ɩɥɚɜɧɵɣ ɩɭɫɤ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ; 
-ɩɨɞɞɟɪɠɚɧɢɟ ɡɚɞɚɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ; 
-ɚɜɚɪɢɣɧɨɟ ɨɬɤɥɸɱɟɧɢɟ ɢ ɞɢɚɝɧɨɫɬɢɤɚ; 
-ɡɚɳɢɬɚ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ; 
      ɉɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɨɛɟɫɩɟɱɢɜɚɸɬ ɪɚɛɨɬɭ ɷɥɟɤɬɪɨɩɪɢɜɨɞɚ ɜ ɪɭɱɧɨɦ 
(ɤɧɨɩɨɱɧɨɦ) ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ (ɡɚɦɤɧɭɬɨɦ ɩɨ ɞɚɜɥɟɧɢɸ) ɪɟɠɢɦɚɯ ɪɚɛɨɬɵ ɜ 
ɞɢɚɩɚɡɨɧɟ ɫɤɨɪɨɫɬɟɣ ɨɬ 0 ɞɨ n. ɉɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɪɢ ɪɚɡɧɨɫɬɢ 
ɫɢɝɧɚɥɨɜ ɫ ɜɵɯɨɞɚ ɪɟɝɭɥɹɬɨɪɚ ɞɚɜɥɟɧɢɹ Y ɢ ɞɚɬɱɢɤɚ ɨɛɪɚɬɧɨɣ ɫɜɹɡɢ ɩɨ 
ɞɚɜɥɟɧɢɸ Ɋ <Ɋɧɨɪɦ ɦɚɤɫɢɦɚɥɶɧɭɸ ɫɤɨɪɨɫɬɶ  ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ,  ɤɨɬɨɪɚɹ  
ɦɨɠɟɬ ɪɟɝɭɥɢɪɨɜɚɬɶɫɹ ɜ  ɩɪɟɞɟɥɚɯ  0,2n.  ɉɪɢ   Ɋ <Ɋɧɨɪɦ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɤɨɪɨɫɬɶ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ, ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɭɸ ɪɚɡɧɨɫɬɢ 
ɫɢɝɧɚɥɨɜ Y ɢ Y. ȼ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟ ɩɪɟɞɭɫɦɨɬɪɟɧ ɢɫɬɨɱɧɢɤ ɩɨɫɬɨɹɧɧɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ   24 ȼ ɞɥɹ ɩɢɬɚɧɢɹ ɢɦɩɭɥɶɫɧɨɝɨ ɞɚɬɱɢɤɚ. 
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       Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɫɯɟɦɚ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɱɚɫɬɨɬɵ: Ȼȼ   ɛɥɨɤ ɜɜɨɞɚ; ȻɊ   
ɛɥɨɤ ɪɟɝɭɥɢɪɨɜɚɧɢɹ; ȼ   ɜɵɩɪɹɦɢɬɟɥɶ; ɋɌ   ɫɬɚɛɢɥɢɡɚɬɨɪ; ɋ   ɛɥɨɤ  
ɮɢɥɶɬɪɭɸɳɢɯ ɤɨɧɞɟɧɫɚɬɨɪɨɜ; ɍɋɗ   ɭɡɟɥ ɫɛɪɨɫɚ ɷɧɟɪɝɢɢ ɬɨɪɦɨɠɟɧɢɹ; ɂ   
ɢɧɜɟɪɬɨɪ; ȾɌ   ɞɚɬɱɢɤ ɬɨɤɚ; Ɇ   ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ; Ȼɍɂ   ɛɥɨɤ ɭɩɪɚɜɥɟɧɢɹ 
ɢɧɜɟɪɬɨɪɨɦ; ɊȾ   ɪɟɝɭɥɹɬɨɪ ɞɚɜɥɟɧɢɹ; Ɋɋ   ɪɟɝɭɥɹɬɨɪ ɫɤɨɪɨɫɬɢ; ɍɑȺ   ɭɡɟɥ 
ɱɚɫɬɨɬɚ-ɚɧɚɥɨɝ; ɍȺɑ   ɭɡɟɥ ɚɧɚɥɨɝ-ɱɚɫɬɨɬɚ; ɍɉɂɋ   ɭɡɟɥ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ 
ɢɦɩɭɥɶɫɧɨɝɨ ɫɢɝɧɚɥɚ; Ʉɉ   ɤɨɨɪɞɢɧɚɬɧɵɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ; ɊɌ   ɪɟɝɭɥɹɬɨɪ 
ɬɨɤɚ; ɂȾ   ɢɦɩɭɥɶɫɧɵɣ ɞɚɬɱɢɤ ɫɤɨɪɨɫɬɢ; ɉ  ȾȾ   ɞɚɬɱɢɤ ɞɚɜɥɟɧɢɹ. 
ɉɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɫɨɞɟɪɠɢɬ: ɛɥɨɤ ɜɜɨɞɚ, ɜɤɥɸɱɚɸɳɢɣ   ɜ   ɫɟɛɹ 
ɧɟɭɩɪɚɜɥɹɟɦɵɣ ɜɵɩɪɹɦɢɬɟɥɶ, ɫɬɚɛɢɥɢɡɚɬɨɪ ɫɢɥɨɜɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɛɥɨɤ 
ɮɢɥɶɬɪɭɸɳɢɯ  ɤɨɧɞɟɧɫɚɬɨɪɨɜ   ɢ   ɭɡɟɥ   ɫɛɪɨɫɚ   ɷɧɟɪɝɢɢ   ɬɨɪɦɨɠɟɧɢɹ 
ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ; ɛɥɨɤ ɪɟɝɭɥɢɪɨɜɚɧɢɹ,  ɫɨɫɬɨɹɳɢɣ  ɢɡ  ɢɧɜɟɪɬɨɪɚ  ɧɚ  
ɬɪɚɧɡɢɫɬɨɪɧɵɯ ɤɥɸɱɚɯ ɢ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɦ. 
 ɋɢɫɬɟɦɚ  ɪɟɝɭɥɢɪɨɜɚɧɢɹ  ɜɵɩɨɥɧɟɧɚ  ɩɨ  ɞɜɭɯɤɨɧɬɭɪɧɨɣ   ɫɯɟɦɟ   ɢ ɫɨɞɟɪɠɢɬ 
ɤɨɧɬɭɪ ɫ ɢɧɬɟɝɪɚɥɶɧɵɦ  ɪɟɝɭɥɹɬɨɪɨɦ  ɫɤɨɪɨɫɬɢ,  ɡɚɦɤɧɭɬɵɣ  ɩɨ ɫɤɨɪɨɫɬɢ 
ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ, ɢ ɤɨɧɬɭɪ  ɫ  ɪɟɝɭɥɹɬɨɪɨɦ  ɬɨɤɚ,  ɫɢɝɧɚɥ  ɫ ɤɨɬɨɪɨɝɨ 
ɩɨɞɚɟɬɫɹ ɧɚ ɛɥɨɤ ɭɩɪɚɜɥɟɧɢɹ ɢɧɜɟɪɬɨɪɨɦ.  
      Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɫɤɨɪɨɫɬɢ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɮɭɧɤɰɢɢ 
ɞɚɜɥɟɧɢɹ    ɜ    ɬɪɭɛɨɩɪɨɜɨɞɟ.  ɋɢɝɧɚɥ, ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɵɣ ɪɚɡɧɨɫɬɢ  
ɡɚɞɚɧɧɨɝɨ  Y  ɢ  ɢɫɬɢɧɧɨɝɨ  Y  ɡɧɚɱɟɧɢɹ ɞɚɜɥɟɧɢɹ, ɩɨɞɚɟɬɫɹ ɧɚ ɜɯɨɞ  ɭɡɥɚ  
ɪɟɝɭɥɹɬɨɪɚ ɞɚɜɥɟɧɢɹ,  ɫ ɜɵɯɨɞɚ ɤɨɬɨɪɨɝɨ ɫɧɢɦɚɟɬɫɹ ɫɢɝɧɚɥ ɡɚɞɚɧɢɹ ɫɤɨɪɨɫɬɢ 
U. ɗɬɨɬ ɫɢɝɧɚɥ ɧɚ ɜɯɨɞɟ ɪɟɝɭɥɹɬɨɪɚ ɫɤɨɪɨɫɬɢ ɫɪɚɜɧɢɜɚɟɬɫɹ ɫ ɫɢɝɧɚɥɨɦ 
ɨɛɪɚɬɧɨɣ  ɫɜɹɡɢ  ɩɨ ɫɤɨɪɨɫɬɢ U, ɤɨɬɨɪɵɣ ɮɨɪɦɢɪɭɟɬɫɹ  ɭɡɥɨɦ  
ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ  ɢɦɩɭɥɶɫɧɨɝɨ ɫɢɝɧɚɥɚ  ɢ  ɭɡɥɨɦ  ɱɚɫɬɨɬɚɚɧɚɥɨɝ  ɢɡ  ɫɢɝɧɚɥɚ   
Y,   ɫɧɢɦɚɟɦɨɝɨ   ɫ ɢɦɩɭɥɶɫɧɨɝɨ ɞɚɬɱɢɤɚ ɫɤɨɪɨɫɬɢ. ɋɢɝɧɚɥ ɫ ɪɟɝɭɥɹɬɨɪɚ 
ɫɤɨɪɨɫɬɢ ɹɜɥɹɟɬɫɹ ɫɢɝɧɚɥɨɦ ɡɚɞɚɧɢɹ  ɚɤɬɢɜɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɬɨɤɚ ɞɜɢɝɚɬɟɥɹ 
I, ɤɨɬɨɪɚɹ ɜɦɟɫɬɟ ɫ ɡɚɞɚɧɧɨɣ  ɪɟɚɤɬɢɜɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ  I  ɩɨɫɬɭɩɚɸɬ  ɧɚ  
ɤɨɨɪɞɢɧɚɬɧɵɣ  ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ,   ɝɞɟ ɨɩɪɟɞɟɥɹɸɬɫɹ  ɡɚɞɚɧɧɵɟ  ɡɧɚɱɟɧɢɹ  
ɚɦɩɥɢɬɭɞɵ  ɢ  ɱɚɫɬɨɬɵ  ɚɤɬɢɜɧɨɣ   ɢ ɪɟɚɤɬɢɜɧɨɣ ɫɨɫɬɚɜɥɹɸɳɢɯ ɬɨɤɨɜ ɮɚɡ  
ɫɬɚɬɨɪɚ.  ɉɪɢ  ɷɬɨɦ  ɱɚɫɬɨɬɚ  ɬɨɤɚ ɫɬɚɬɨɪɚ   ɞɜɢɝɚɬɟɥɹ   f   ɮɨɪɦɢɪɭɟɬɫɹ   ɤɚɤ    
ɫɭɦɦɚ    ɱɚɫɬɨɬ    f (ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɣ  ɫɢɝɧɚɥɭ  ɫ  ɜɵɯɨɞɚ  ɪɟɝɭɥɹɬɨɪɚ  
ɫɤɨɪɨɫɬɢ)   ɢ   f (ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ɜɪɚɳɟɧɢɹ ɪɨɬɨɪɚ).      
ɉɪɟɨɛɪɚɡɨɜɚɬɟɥɶ  ɨɛɟɫɩɟɱɢɜɚɟɬ  ɪɚɛɨɬɭ  ɷɥɟɤɬɪɨɩɪɢɜɨɞɚ   ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ  
ɞɚɜɥɟɧɢɹ  ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ. 
ȼ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɡɚɳɢɬ: ɨɬ 
ɧɟɞɨɩɭɫɬɢɦɨɝɨ ɩɨɜɵɲɟɧɢɹ  (ɫɜɵɲɟ  1,3U)  ɢ  ɩɨɧɢɠɟɧɢɹ  (ɧɢɠɟ 0,8U) 
ɧɚɩɪɹɠɟɧɢɹ ɫɟɬɢ; ɨɬ ɧɟɞɨɩɭɫɬɢɦɨɝɨ ɩɨɜɵɲɟɧɢɹ (ɫɜɵɲɟ 2U) ɧɚɩɪɹɠɟɧɢɹ 
ɫɟɬɢ; ɨɬ ɧɟɞɨɩɭɫɬɢɦɨɝɨ ɩɨɜɵɲɟɧɢɹ  ɧɚɩɪɹɠɟɧɢɹ  ɧɚ  ɜɵɯɨɞɟ  ɛɥɨɤɚ  ɜɜɨɞɚ 
(ɫɜɵɲɟ 1,2U); ɨɬ ɨɛɪɵɜɚ ɮɚɡɵ ɩɢɬɚɸɳɟɣ ɫɟɬɢ; ɨɬ  ɧɟɢɫɩɪɚɜɧɨɫɬɢ  ɢ  
ɩɟɪɟɝɪɭɡɤɢ   ɭɡɥɚ   ɫɥɢɜɚ   ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɬɨɪɦɨɠɟɧɢɹ;   ɬɟɩɥɨɜɭɸ ɨɬ 
ɩɟɪɟɝɪɭɡɨɤ ɛɥɨɤɚ ɜɜɨɞɚ ɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ; ɨɬ ɄɁ ɜ ɛɥɨɤɚɯ ɜɜɨɞɚ ɢ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ; ɨɬ ɧɟɞɨɩɭɫɬɢɦɨɝɨ  ɩɨɧɢɠɟɧɢɹ  ɧɚɩɪɹɠɟɧɢɹ  ɢɦɩɭɥɶɫɧɨɝɨ  
ɞɚɬɱɢɤɚ  ɢ ɞɚɬɱɢɤɚ ɩɨɥɨɠɟɧɢɹ ɡɚɫɥɨɧɤɢ (ɞɚɬɱɢɤɚ ɞɚɜɥɟɧɢɹ) ɉɪɟɨɛɪɚɡɨɜɚɬɟɥɢ 
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ɢɦɟɸɬ ɫɢɝɧɚɥɢɡɚɰɢɸ ɨ ɝɨɬɨɜɧɨɫɬɢ ɛɥɨɤɨɜ  ɜɜɨɞɚ  ɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɢ 
ɫɪɚɛɚɬɵɜɚɧɢɢ ɨɬɞɟɥɶɧɵɯ ɜɢɞɨɜ ɡɚɳɢɬ. 
 
ɉɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɱɚɫɬɨɬɵ ɚɞɚɩɬɢɪɨɜɚɧ ɞɥɹ ɫɨɜɦɟɫɬɧɨɣ ɪɚɛɨɬɵ ɫ 
ɤɨɧɬɪɨɥɥɟɪɨɦ ɢ ɛɥɨɤɨɦ ɜɜɨɞɚ – ɜɵɜɨɞɚ. 
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         ȼɧɟɞɪɟɧɢɟ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ 
ɩɪɨɰɟɫɫɚɦɢ ɹɜɥɹɟɬɫɹ ɩɟɪɫɩɟɤɬɢɜɧɵɦ ɧɚɩɪɚɜɥɟɧɢɟɦ ɷɧɟɪɝɨɫɛɟɪɟɠɟɧɢɹ. Ʉ 
ɨɛɴɟɤɬɚɦ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɨɬɧɨɫɹɬɫɹ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ, ɝɨɪɹɱɟɝɨ ɢ ɯɨɥɨɞɧɨɝɨ 
ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɜɟɧɬɢɥɹɰɢɢ, ɚ ɬɚɤɠɟ ɞɪɭɝɨɟ, ɫɚɦɨɟ ɪɚɡɧɨɨɛɪɚɡɧɨɟ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɢɫɩɨɥɶɡɭɟɦɨɟ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɜ ɧɚɭɱɧɵɯ 
ɰɟɥɹɯ.  
     ɗɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɨɬ ɜɧɟɞɪɟɧɢɹ Ⱥɋɍ Ɍɉ ɞɨɫɬɢɝɚɟɬɫɹ ɧɟ ɬɨɥɶɤɨ ɡɚ 
ɫɱɟɬ ɬɨɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ, ɧɨ 
ɬɚɤɠɟ ɢ ɤɚɤ ɪɟɡɭɥɶɬɚɬ ɭɱɟɬɚ ɪɚɫɯɨɞɚ ɷɧɟɪɝɨɪɟɫɭɪɫɨɜ, ɦɨɧɢɬɨɪɢɧɝɚ ɫɨɫɬɨɹɧɢɹ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɭɦɟɧɶɲɟɧɢɹ ɜɪɟɦɟɧɢ 
ɪɟɚɤɰɢɢ ɩɟɪɫɨɧɚɥɚ ɧɚ ɚɜɚɪɢɣɧɵɟ ɢ ɩɪɟɞɚɜɚɪɢɣɧɵɟ ɫɨɛɵɬɢɹ. 
         ɋɨɜɪɟɦɟɧɧɵɟ Ⱥɋɍ Ɍɉ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɝɢɛɤɢɟ ɪɚɫɩɪɟɞɟɥɟɧɧɵɟ 
ɫɢɫɬɟɦɵ, ɫɨɫɬɨɹɳɢɟ ɢɡ ɤɨɦɩɨɧɟɧɬɨɜ ɪɚɡɥɢɱɧɵɯ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ ɢ 
ɨɛɥɚɞɚɸɳɢɟ ɜɨɡɦɨɠɧɨɫɬɶɸ ɪɚɫɲɢɪɟɧɢɹ, ɤɚɤ ɜ ɤɨɥɢɱɟɫɬɜɟɧɧɨɦ, ɬɚɤ ɢ 
ɤɚɱɟɫɬɜɟɧɧɨɦ ɨɬɧɨɲɟɧɢɢ. 
 Ɂɚɞɚɱɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ 
Ɉɫɧɨɜɧɚɹ ɡɚɞɚɱɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ: ɨɛɟɫɩɟɱɟɧɢɟ ɪɚɛɨɬɵ ɷɥɟɤɬɪɨɤɨɬɟɥɶɧɨɣ ɫ 
ɨɩɬɢɦɚɥɶɧɵɦɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ, ɚ ɬɚɤɠɟ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɨɛɫɥɭɠɢɜɚɧɢɹ, ɩɨɞɞɟɪɠɚɧɢɟ ɩɨɫɬɨɹɧɫɬɜɚ ɞɚɜɥɟɧɢɹ ɩɪɢ ɢɡɦɟɧɹɸɳɟɦɫɹ 
ɪɚɫɯɨɞɟ - ɫɬɚɛɢɥɢɡɚɰɢɢ ɩɟɪɟɩɚɞɚ ɞɚɜɥɟɧɢɹ ɩɪɹɦɨɣ ɢ ɨɛɪɚɬɧɨɣ ɫɟɬɟɜɨɣ ɜɨɞɵ 
ɧɚ ɜɯɨɞɟ ɜ ɬɟɩɥɨɜɨɣ ɩɭɧɤɬ. 
  Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ ɝɪɭɩɩɵ ɫɟɬɟɜɵɯ ɧɚɫɨɫɨɜ. 
Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ, ɧɚ ɫɟɬɟɜɵɟ ɧɚɫɨɫɵ ɭɫɬɚɧɨɜɢɦ 
ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɱɚɫɬɨɬɵ HYUNDAI N700E-004HF ɧɚ ɤɚɠɞɵɣ ɧɚɫɨɫ, ɚ ɬɚɤɠɟ 
ɞɚɬɱɢɤɢ ɞɚɜɥɟɧɢɹ ɢ ɬɟɦɩɟɪɚɬɭɪɵ. ɋɟɬɟɜɵɟ ɧɚɫɨɫɵ ɪɚɛɨɬɚɸɬ ɫɥɟɞɭɸɳɢɦ 
ɨɛɪɚɡɨɦ, ɯɨɥɨɞɧɚɹ ɜɨɞɚ ɩɨɫɬɭɩɚɟɬ ɧɚ ɫɟɬɟɜɵɟ ɧɚɫɨɫɵ ɷɥɟɤɬɪɨɤɨɬɟɥɶɧɨɣ, 
ɧɚɫɨɫɵ ɧɚɝɧɟɬɚɸɬ ɜɨɞɭ ɧɚ ɝɪɭɩɩɭ ɷɥɟɤɬɪɨɤɨɬɥɨɜ Ʉɗȼ-4000/6. ȼɨɞɚ 
ɧɚɝɪɟɜɚɟɬɫɹ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ 130° ɢ ɩɨɫɥɟ ɱɟɝɨ ɢɞɟɬ ɞɚɥɶɲɟ ɧɚ ɧɭɠɞɵ ɬɟɩɥɨ- 
ɢ ɜɨɞɨɫɧɚɛɠɟɧɢɹ.   
      ɉɨɞɞɟɪɠɚɧɢɟ ɩɨɫɬɨɹɧɫɬɜɚ ɞɚɜɥɟɧɢɹ ɩɪɢ ɢɡɦɟɧɹɸɳɟɦɫɹ ɪɚɫɯɨɞɟ ɧɚ 
ɷɥɟɤɬɪɨɤɨɬɟɥɶɧɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɟɬɟɜɵɦɢ ɧɚɫɨɫɚɦɢ, ɚ ɬɚɤɠɟ ɧɚɫɨɫɚɦɢ 
ɩɨɞɩɢɬɤɢ, ɤɨɬɨɪɵɟ ɩɨɞɩɢɬɵɜɚɸɬ ɫɢɫɬɟɦɭ ɧɟɞɨɫɬɚɸɳɟɣ ɜɨɞɨɣ.  ɂɧɮɨɪɦɚɰɢɹ 
ɨ ɬɟɤɭɳɟɦ ɡɧɚɱɟɧɢɢ ɞɚɜɥɟɧɢɹ ɜ ɧɚɩɨɪɧɨɣ ɱɚɫɬɢ ɜɨɞɨɩɪɨɜɨɞɚ ɩɨɫɬɭɩɚɟɬ ɫ 
ɞɚɬɱɢɤɚ ɞɚɜɥɟɧɢɹ ȾȾ8, ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɧɚ ɜɵɯɨɞɟ ɷɥɟɤɬɪɨɤɨɬɟɥɶɧɨɣ.   
ɋɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɫɟɬɟɜɵɦɢ ɧɚɫɨɫɚɦɢ ɪɚɛɨɬɚɟɬ ɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɢ ɪɭɱɧɨɦ 
ɪɟɠɢɦɟ. ɉɟɪɟɤɥɸɱɟɧɢɟ ɪɟɠɢɦɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɭɥɶɬɚ ɭɩɪɚɜɥɟɧɢɹ. 
    Ɋɚɛɨɬɚ ɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ ɫɟɬɟɜɵɯ ɧɚɫɨɫɨɜ. 
ȼ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɞɚɜɥɟɧɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɢɫɬɟɦɨɣ 
ɭɩɪɚɜɥɟɧɢɹ - ɤɨɬɨɪɚɹ ɫɨɫɬɨɢɬ ɢɡ ɤɨɧɬɪɨɥɥɟɪɚ, ɦɨɞɭɥɹ ɜɜɨɞɚ – ɜɵɜɨɞɚ. 
Ɍɟɤɭɳɟɟ ɡɧɚɱɟɧɢɟ ɞɚɜɥɟɧɢɹ ɜ ɧɚɩɨɪɧɨɣ ɱɚɫɬɢ ɜɨɞɨɩɪɨɜɨɞɚ ɩɨɫɬɭɩɚɟɬ ɨɬ 
ɞɚɬɱɢɤɚ ɞɚɜɥɟɧɢɹ ȾȾ8. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɫɬɭɩɢɜɲɢɦ ɡɧɚɱɟɧɢɟɦ ɞɚɜɥɟɧɢɹ 
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101 Ⱦɉ- 140604.65– 2018.ɉɁ 
 
 
 ɤɨɧɬɪɨɥɥɟɪ ɞɚɟɬ ɡɚɞɚɧɢɟ ɧɚ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɱɚɫɬɨɬɵ HYUNDAI N700E- 
004HF ɢ ɩɨɞɤɥɸɱɚɟɬ ɟɝɨ ɤ ɧɚɫɨɫɭ №1 ɢɥɢ ɩɨɞɤɥɸɱɚɟɬ ɟɝɨ ɤ ɧɚɫɨɫɭ №2. 
Ɉɞɧɨɜɪɟɦɟɧɧɨ ɦɨɝɭɬ ɪɚɛɨɬɚɬɶ ɞɜɚ ɧɚɫɨɫɚ, ɢɥɢ ɨɞɢɧ ɜ ɪɚɛɨɬɟ, ɞɪɭɝɨɣ ɜ 
ɪɟɡɟɪɜɟ (ɨɧ ɜɵɛɢɪɚɟɬɫɹ ɧɚ ɩɭɥɶɬɟ ɭɩɪɚɜɥɟɧɢɹ). Ʉɨɧɬɪɨɥɥɟɪ ɭɩɪɚɜɥɹɟɬ ɜɫɟɣ 
ɷɥɟɤɬɪɨɚɜɬɨɦɚɬɢɤɨɣ, ɡɚɞɚɟɬ ɩɚɪɚɦɟɬɪɵ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɧɚɫɨɫɚ ɧɚ 
ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɱɚɫɬɨɬɵ, ɧɭɠɧɭɸ ɦɨɳɧɨɫɬɶ ɫɟɬɟɜɨɝɨ ɧɚɫɨɫɚ. 
Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɣ ɪɟɠɢɦ ɩɨɤɚɡɚɧ ɜ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɟ ɚɥɝɨɪɢɬɦɚ ɪɢɫ.1 
Ⱦɚɜɥɟɧɢɟ ɧɚ ɜɵɯɨɞɟ ɫ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ ɧɚɯɨɞɢɬɫɹ ɜ ɡɚɞɚɧɧɵɯ ɩɪɟɞɟɥɚɯ 
 p-x ≤ pɬɟɤ ≤ ɪ+ɯ (ɝɞɟ ɯ –ɞɨɩɭɫɬɢɦɵɣ ɞɢɚɩɚɡɨɧ ɢɡɦɟɧɟɧɢɹ ɞɚɜɥɟɧɢɹ). ȼ ɷɬɨɦ 
ɫɥɭɱɚɟ ɋɍ ɩɪɨɜɟɪɹɟɬ ɜɵɪɚɛɨɬɚɥ ɥɢ ɧɚɫɨɫ ɫɭɬɨɱɧɵɣ ɦɨɬɨɪɟɫɭɪɫ, ɢ ɟɫɥɢ ɞɚ, ɬɨ 
ɩɪɨɢɡɜɨɞɢɬ ɩɟɪɟɤɥɸɱɟɧɢɹ ɦɟɠɞɭ ɧɚɫɨɫɚɦɢ. 
 ȿɫɥɢ ɞɚɜɥɟɧɢɟ ɦɟɧɶɲɟ ɧɨɪɦɵ pmin ≤ pɬɟɤ ≤ p - x. ɋɍ ɩɪɨɜɟɪɹɟɬ ɱɢɫɥɨ 
ɪɚɛɨɬɚɸɳɢɯ ɧɚɫɨɫɨɜ. ȿɫɥɢ ɪɚɛɨɬɚɟɬ ɨɞɢɧ ɧɚɫɨɫ, ɬɨ ɞɟɥɚɟɬɫɹ ɩɪɨɜɟɪɤɚ ɪɚɛɨɬɵ 
ɉɑ ɧɚ ɦɚɤɫɢɦɚɥɶɧɨɣ ɱɚɫɬɨɬɟ. ȿɫɥɢ ɧɟɬ, ɬɨ ɞɚɟɬɫɹ ɤɨɦɚɧɞɚ ɧɚ ɭɜɟɥɢɱɟɧɢɟ ɟɝɨ 
ɱɚɫɬɨɬɵ, ɜ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ ɩɪɨɢɫɯɨɞɢɬ ɩɟɪɟɤɥɸɱɟɧɢɟ ɧɚɫɨɫɚ, ɪɚɛɨɬɚɸɳɟɝɨ 
ɨɬ ɉɑ, ɤ ɫɟɬɢ, ɚ ɤ ɉɑ ɩɨɞɤɥɸɱɚɟɬɫɹ ɞɪɭɝɨɣ ɧɚɫɨɫ (ɞɨ ɷɬɨɝɨ ɧɟ ɪɚɛɨɬɚɜɲɢɣ). 
ȿɫɥɢ ɞɚɜɥɟɧɢɟ ɛɨɥɶɲɟ ɧɨɪɦɵ p + x ≤ pTEK ≤ pmax, ɋɍ ɩɪɨɜɟɪɹɟɬ ɱɢɫɥɨ 
ɪɚɛɨɬɚɸɳɢɯ ɧɚɫɨɫɨɜ. ȿɫɥɢ ɪɚɛɨɬɚɸɬ ɞɜɚ ɧɚɫɨɫɚ, ɬɨ ɞɟɥɚɟɬɫɹ ɩɪɨɜɟɪɤɚ ɪɚɛɨɬɵ 
ɉɑ ɧɚ ɦɢɧɢɦɚɥɶɧɨɣ ɱɚɫɬɨɬɟ. ȿɫɥɢ ɧɟɬ, ɬɨ ɞɚɟɬɫɹ ɤɨɦɚɧɞɚ ɧɚ ɭɦɟɧɶɲɟɧɢɟ ɟɝɨ 
ɱɚɫɬɨɬɵ, ɜ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ ɩɪɨɢɫɯɨɞɢɬ ɨɬɤɥɸɱɟɧɢɟ ɧɚɫɨɫɚ, ɪɚɛɨɬɚɸɳɟɝɨ 
ɨɬ ɉɑ, ɚ ɤ ɉɑ ɩɨɞɤɥɸɱɚɟɬɫɹ ɧɚɫɨɫ, ɪɚɛɨɬɚɸɳɢɣ ɨɬ ɫɟɬɢ. 
ȿɫɥɢ ɞɚɜɥɟɧɢɟ ɦɟɧɶɲɟ ɦɢɧɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɨɝɨ pTEK ≤ pmin, ɋɍ ɩɪɨɜɟɪɹɟɬ 
ɧɚɯɨɞɢɬɶɫɹ ɥɢ ɤɚɤɨɣ-ɥɢɛɨ ɧɚɫɨɫ ɜ ɪɚɛɨɬɟ. ȿɫɥɢ ɧɟɬ, ɬɨ ɋɍ ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɭɫɤ 
ɬɨɝɨ ɧɚɫɨɫɚ (ɨɬ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɱɚɫɬɨɬɵ), ɤɨɬɨɪɵɣ ɧɚɪɚɛɨɬɚɥ ɫɚɦɵɣ 
ɦɚɥɟɧɶɤɢɣ ɦɨɬɨɪɟɫɭɪɫ. ȿɫɥɢ ɞɚ, ɬɨ ɋɍ ɞɚɟɬ ɡɚɞɚɧɢɟ ɧɚ ɉɑ ɧɚ ɩɨɜɵɲɟɧɢɟ 
ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɧɚɫɨɫɚ. ȿɫɥɢ ɜ ɬɟɱɟɧɢɢ ɡɚɞɚɧɧɨɝɨ ɜɪɟɦɟɧɢ ɞɚɜɥɟɧɢɟ ɧɚ 
ɜɵɯɨɞɟ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ ɧɟ ɩɪɟɜɵɲɚɟɬ ɦɢɧɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɨɝɨ, ɬɨ 
ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɮɥɚɝ «Ⱥɜɚɪɢɹ» ɢ ɋɍ ɨɫɬɚɧɚɜɥɢɜɚɟɬ ɪɚɛɨɬɭ ɧɚɫɨɫɧɨɣ 
ɫɬɚɧɰɢɢ. 
ȿɫɥɢ ɞɚɜɥɟɧɢɟ ɧɚ ɜɵɯɨɞɟ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ ɛɨɥɶɲɟ ɦɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɨɝɨ 
ɡɧɚɱɟɧɢɹ pɬɟɤ> pmax, ɬɨ ɋɍ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɮɥɚɝ «Ⱥɜɚɪɢɹ» ɢ ɩɪɟɤɪɚɳɚɟɬ 
ɪɚɛɨɬɭ. 
Ɋɭɱɧɨɣ ɪɟɠɢɦ ɹɜɥɹɟɬɫɹ ɚɜɚɪɢɣɧɵɦ ɢ ɧɟɨɛɯɨɞɢɦ ɬɨɥɶɤɨ ɞɥɹ ɪɚɛɨɬɵ, ɤɨɝɞɚ 
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Ɋɢɫ.4.2 Ⱦɚɬɱɢɤ ɞɚɜɥɟɧɢɹ Ɋɨɡɟɦɚɭɧɬ 3051C 
 
      Ⱦɚɬɱɢɤɢ ɨɛɨɪɭɞɨɜɚɧɵ ɫɟɧɫɨɪɧɵɦ ɦɨɞɭɥɟɦ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɩɟɪɟɩɚɞɨɜ 
ɢɡɛɵɬɨɱɧɨɝɨ ɢ ɚɛɫɨɥɸɬɧɨɝɨ ɞɚɜɥɟɧɢɣ ɫ ɩɪɟɞɟɥɚɦɢ ɢɡɦɟɪɟɧɢɣ ɨɬ 0,025 ɞɨ 
27580 ɤɉɚ. 
3051C ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɢɥɢ ɬɪɚɞɢɰɢɨɧɧɵɟ ɮɥɚɧɰɵ, ɢɥɢ ɩɥɚɬɮɨɪɦɭ ™ 
Coplanar Ɋɨɡɟɦɚɭɧɬ ɪɚɡɧɨɫɬɨɪɨɧɧɸɸ ɤɨɧɫɬɪɭɢɪɨɜɚɧɧɵɟ ɞɥɹ ɬɨɝɨ ɱɬɨɛɵ 
ɜɤɥɸɱɢɬɶ ɫɚɦɨɟ ɥɭɱɲɟɟ ɨɬɪɨɫɬɱɚɬɨɟ ɫɨɟɞɢɧɟɧɢɟ ɞɥɹ ɞɚɜɥɟɧɢɹ, ɩɨɞɚɱɢ, ɢ 
ɪɨɜɧɵɯ ɩɪɢɦɟɧɟɧɢɣ. ɉɪɚɜɨ ɢɡ ɤɨɪɨɛɤɢ, ɪɚɡɪɟɲɟɧɢɟ ɩɪɢɟɡɠɚɟɬ 
ɨɬɤɚɥɢɛɪɢɪɨɜɚɧɧɨɣ ɮɚɛɪɢɤɨɣ, ɩɨɫɥɟ ɬɨɝɨ ɤɚɤ ɨɧɨɢɫɩɵɬɚɧɨ, ɢ ɩɨɞɝɨɬɚɜɥɢɜɚɟɬ 
ɞɥɹ ɬɨɝɨ ɱɬɨɛɵ ɭɫɬɚɧɨɜɢɬɶ. ɉɟɪɟɞɚɬɱɢɤ ɞɚɜɥɟɧɢɹ Ɋɨɡɟɦɚɭɧɬ 3051C 
ɮɪɚɧɬɨɜɫɤɨɣ ɬɚɤɠɟ ɢɦɟɸɳɢɣɫɹ ɜ ɧɟɫɤɨɥɶɤɢɯ ɦɚɬɟɪɢɚɥɚɯ ɢ ɲɢɪɨɤɢɣ 
ɞɢɚɩɚɡɨɧ ɨɩɚɫɧɵɯ ɚɬɬɟɫɬɚɰɢɣ ɡɨɧɵ ɢɦɟɸɳɢɣɫɹ 
 
ȼɚɪɢɚɧɬɵ ɜɵɯɨɞɚ ɢɦɟɸɳɢɟɫɹ ɤ ɩɟɪɟɞɚɬɱɢɤɭ ɞɚɜɥɟɧɢɹ 3051C Ɋɨɡɟɦɚɭɧɬ 
ɜɤɥɸɚɸɬ 4-20mA ɢɥɢ 1-5VDC ɫ ɩɪɨɬɨɤɨɥɨɦ ɏȺɊɌȺ, Profibus, ɢɥɢ fieldbus 
FOUNDATION. 3051C ɩɪɟɞɥɚɝɚɟɬ ɧɚɫɬɨɥɶɤɨ ɦɧɨɝɨ ɜɚɪɢɚɧɬɨɜ ɱɬɨ ɟɝɨ ɦɨɠɧɨ 
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ɉɟɪɟɞɚɬɱɢɤɢ ɩɟɪɟɩɚɞɚ ɞɚɜɥɟɧɢɹ Ɋɨɡɟɦɚɭɧɬ 3051CD ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬ 




Ɋɚɡɦɟɪ ɩɨɜɟɪɯɧɨɫɬɢ ɫɬɵɤɚ: M20 * 1.5 (mm) (mm) 
Ɋɚɧɝ ɩɪɟɞɨɯɪɚɧɟɧɢɹ: ɂɡɦɟɪɹɹ ɪɹɞ IP65: 0-30000 (kPa) 
Ɍɢɩ: ɬɨɥɤɨɜɟɣɲɢɣ ɩɟɪɟɞɚɬɱɢɤ ɞɚɜɥɟɧɢɹ 
Ɇɨɞɟɥɶ: ɋɪɟɞɫɬɜɨ ɢɡɦɟɪɟɧɢɹ ɄɈɆɉȺɄɌɇɈȽɈ ȾɂɋɄȺ 3051: ɩɚɪ 
ɠɢɞɤɨɫɬɧɨɝɨ ɝɚɡɚ 
Ɍɨɱɧɨɫɬɶ ɪɨɜɧɚɹ: ɩɥɸɫ ɢɥɢ ɦɢɧɭɫ 0.075% ɬɚɜɪɚ: Rosemount/Rosemount 
ȼɵɯɨɞɧɵɟ ɫɢɝɧɚɥɵ: 4 ɧɚɩɪɹɠɟɧɢɟ ɬɨɤɚ ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ ~ 20 (mA): 24 (v) 
 
ɉɪɢɧɰɢɩ ɞɟɹɬɟɥɶɧɨɫɬɢ:  
ɋɬɨɪɨɧɚ ɪɚɛɨɬɵ, ɦɚɤɫɢɦɭɦɚ ɢ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ ɦɟɦɛɪɚɧɵ ɢɡɨɥɹɰɢɢ ɢ 
ɠɢɞɤɨɫɬɧɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɨɰɟɫɫɚ ɩɟɪɟɯɨɞɚ ɡɚɩɨɥɧɢɬɶ ɠɢɞɤɨɫɬɶ, ɩɨɫɥɟ 
ɷɬɨɝɨ ɞɥɹ ɬɨɝɨ ɱɬɨɛɵ ɩɨɥɢɬɶ ɠɢɞɤɨɫɬɧɨɟ ɞɚɜɥɟɧɢɟ ɩɟɪɟɯɨɞɚ ɤ ɰɟɧɬɪɭ 
ɞɚɬɱɢɤɚ ɧɚ ɜɨɫɩɪɢɧɢɦɚɹ ɞɢɚɮɪɚɝɦɟ. ȼɨɫɩɪɢɧɢɦɚɬɶ ɞɢɚɮɪɚɝɦɭ ɧɚɩɪɹɝɚɬɶ 
ɷɥɚɫɬɢɱɧɨɝɨ ɷɥɟɦɟɧɬɚ, ɢɡɦɟɧɟɧɢɟ ɫɦɟɳɟɧɢɹ ɫ ɨɛɠɚɬɢɟɦ ɢ (ɞɥɹ 
ɩɟɪɟɞɚɬɱɢɤɚ ɞɚɜɥɟɧɢɹ ɩɨ ɦɚɧɨɦɟɬɪɭ GP, ɚɬɦɨɫɮɟɪɧɨɝɨ ɞɚɜɥɟɧɢɹ ɤɚɤ 
ɩɪɢɥɚɝɚɸɳɟɝɨ ɧɚ ɫɬɨɪɨɧɟ ɧɢɡɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɨɤɚ ɜɨɫɩɪɢɧɢɦɚɹ 
ɞɢɚɮɪɚɝɦɵ). AP ɫ ɞɚɬɱɢɤɚ ɞɚɜɥɟɧɢɹ, ɫɬɨɪɨɧɚ ɧɢɡɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɨɤɚ 
ɜɫɟɝɞɚ ɩɨɞɞɟɪɠɢɜɚɟɬ ɨɩɨɪɧɨɟ ɞɚɜɥɟɧɢɟ. ȼɨɫɩɪɢɧɢɦɚɬɶ ɫɚɦɨɟ ɛɨɥɶɲɨɟ 
ɫɦɟɳɟɧɢɟ ɞɢɚɮɪɚɝɦɵ 0.004 ɞɸɣɦɚ (0.1 mm), ɢ ɫɦɟɳɟɧɢɟ 
ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ ɤ ɞɚɜɥɟɧɢɸ. ɋ ɨɛɟɢɯ ɫɬɨɪɨɧ ɩɥɢɬɵ ɟɦɤɨɫɬɢ ɨɛɧɚɪɭɠɶɬɟ 
ɩɨɥɨɠɟɧɢɟ ɜɨɫɩɪɢɧɢɦɚɹ ɞɢɚɮɪɚɝɦɵ. ȼɨɫɩɪɢɧɢɦɚɬɶ ɞɢɚɮɪɚɝɦɭ ɢ ɟɦɤɨɫɬɶ 
ɦɟɠɞɭ ɪɚɡɧɢɰɟɣ ɜ ɟɦɤɨɫɬɢ ɩɥɢɬɵ ɩɪɟɨɛɪɚɡɨɜɚɧ ɤ ɫɨɨɬɜɟɬɫɬɜɭɹ ɬɟɱɟɧɢɸ, 
ɧɚɩɪɹɠɟɧɢɸ ɬɨɤɚ ɢɥɢ ɰɢɮɪɨɜɨɦɭ ɜɵɯɨɞɧɨɦɭ ɫɢɝɧɚɥɭ 
 
Ɍɟɯɧɢɱɟɫɤɢ ɩɚɪɚɦɟɬɪɵ:  
Ɉɛɳɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ: ɩɥɸɫ ɢɥɢ ɦɢɧɭɫ 0.15% 
Ɍɨɱɧɨɫɬɶ: +/- 0.075% 
ɉɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ: ɬɚɪɢɪɨɜɤɚ inH2O ɨɬ 0.5 ɞɨ 2000 psi 
 
Ⱦɚɜɥɟɧɢɟ ɞɚɬɱɢɤɚ: ɬɚɪɢɪɨɜɤɚ inH2O ɨɬ 2.5 ɞɨ 2000 psi 
 
Ⱥɛɫɨɥɸɬɧɨɟ ɞɚɜɥɟɧɢɟ: ɪɹɞ ɬɚɪɢɪɨɜɤɢ ɨɬ 0.167 psia ɞɨ 4000 psia 
Ɉɬɪɨɫɬɱɚɬɚɹ ɞɢɚɮɪɚɝɦɚ ɢɡɨɥɹɰɢɢ: ɧɟɪɠɚɜɟɸɳɚɹ ɫɬɚɥɶ, ɫɩɥɚɜ c hartz, 
monel, ɬɚɧɬɚɥ (ɄɈɆɉȺɄɌɇɕɃ ȾɂɋɄ, ɬɨɥɶɤɨ CG) ɢ gold-plated monel 
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Ⱦɚɬɱɢɤ ɬɟɦɩɟɪɚɬɭɪɵ Ɍɉ101-Ʉ. 
 




ɉɨɤɚɡɚɬɟɥɶ ɬɟɩɥɨɜɨɣ ɢɧɟɪɰɢɢ, ɫ 
90 
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɧɚɝɪɟɜɚ 
80°C/ɦɢɧ 
ɋɬɟɩɟɧɶ ɡɚɳɢɬɵ ɩɨ ȽɈɋɌ 14254 
IP54 
Ȼɚɡɨɜɚɹ ɞɥɢɧɚ ɤɚɛɟɥɶɧɨɝɨ ɜɵɜɨɞɚ (ɞɥɹ Ɍɉ100), ɦ 
0,5-1 
Ⱦɨɩɭɫɬɢɦɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚ ɭɡɥɚɯ ɞɚɬɱɢɤɚ (ɤɨɦ. ɝɨɥɨɜɤɚ, ɦɟɫɬɨ ɫɩɚɹ 
ɜɵɜɨɞɹɳɟɝɨ ɤɚɛɟɥɹ), °C 
ɨɬ ɦɢɧɭɫ 40 ɞɨ +200 
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Ʉɨɧɬɪɨɥɥɟɪɵ Simatic S7-300 
 
Ⱦɥɹ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɫɟɬɟɜɵɯ ɧɚɫɨɫɨɜ ɢɫɩɨɥɶɡɭɸɬɫɹ ɤɨɧɬɪɨɥɢɪɭɟɦɵɟ 
ɤɨɧɬɪɨɥɥɟɪɵ Simatic S7-300, ɩɪɨɢɡɜɨɞɢɦɵɟ ɤɨɦɩɚɧɢɟɣ Simens, 




Ɋɢɫɭɧɨɤ 4.4 – ȼɧɟɲɧɢɣ ɜɢɞ S7 300 
 
Simatic S7-300 — ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɣ ɤɨɧɬɪɨɥɥɟɪ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ 
ɩɨɫɬɪɨɟɧɢɹ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɧɢɡɤɨɣ ɢ ɫɪɟɞɧɟɣ ɫɬɟɩɟɧɢ ɫɥɨɠɧɨɫɬɢ. 
Ɉɫɧɨɜɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ ɤɨɧɬɪɨɥɥɟɪɚ: 
1) ɦɨɞɭɥɶɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ, ɦɨɧɬɚɠ ɦɨɞɭɥɟɣ ɧɚ ɩɪɨɮɢɥɶɧɨɣ ɲɢɧɟ (ɪɟɥɶɫɟ); 
2) ɟɫɬɟɫɬɜɟɧɧɨɟ ɨɯɥɚɠɞɟɧɢɟ; 
3) ɩɪɢɦɟɧɟɧɢɟ ɥɨɤɚɥɶɧɨɝɨ ɢ ɪɚɫɩɪɟɞɟɥɟɧɧɨɝɨ ɜɜɨɞɚ -ɜɵɜɨɞɚ; 
4) ɜɨɡɦɨɠɧɨɫɬɢ ɤɨɦɦɭɧɢɤɚɰɢɣ ɩɨ ɫɟɬɹɦ MPI, Profibus Industrial 
Ethernet/PROFInet, AS-i, BACnet, MODBUS TCP; 
5) ɩɨɞɞɟɪɠɤɚ ɧɚ ɭɪɨɜɧɟ ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɮɭɧɤɰɢɣ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ 
ɪɚɛɨɬɭ ɜ ɪɟɚɥɶɧɨɦ ɜɪɟɦɟɧɢ; 
6) ɩɨɞɞɟɪɠɤɚ ɧɚ ɭɪɨɜɧɟ ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɚɩɩɚɪɚɬɧɵɯ ɩɪɟɪɵɜɚɧɢɣ; 
7) ɩɨɞɞɟɪɠɤɚ ɧɚ ɭɪɨɜɧɟ ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɨɛɪɚɛɨɬɤɢ ɚɩɩɚɪɚɬɧɵɯ ɢ 
ɩɪɨɝɪɚɦɦɧɵɯ ɨɲɢɛɨɤ; 
8) ɫɜɨɛɨɞɧɨɟ ɧɚɪɚɳɢɜɚɧɢɟ ɜɨɡɦɨɠɧɨɫɬɟɣ ɩɪɢ ɦɨɞɟɪɧɢɡɚɰɢɢ ɫɢɫɬɟɦɵ; 
9) ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɫɬɪɭɤɬɭɪ ɜɜɨɞɚ-ɜɵɜɨɞɚ ɢ 
ɩɪɨɫɬɨɟ ɜɤɥɸɱɟɧɢɟ ɜ ɪɚɡɥɢɱɧɵɟ ɬɢɩɵ ɩɪɨɦɵɲɥɟɧɧɵɯ ɫɟɬɟɣ. 
 
Ɉɩɟɪɚɬɨɪɧɚɹ ɩɚɧɟɥɶ OP77A 
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ɉɚɧɟɥɶ ɨɩɟɪɚɬɨɪɚ OP 77A ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɢ 
ɦɨɧɢɬɨɪɢɧɝɚ ɪɚɛɨɬɵ ɦɚɲɢɧ ɢ ɭɫɬɚɧɨɜɨɤ ɜ ɪɚɡɥɢɱɧɵɯ ɨɛɥɚɫɬɹɯ 
ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɫɢɫɬɟɦɚɯ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɡɞɚɧɢɣ. 
 
 Ɋɢɫɭɧɨɤ 4.5 - ɉɚɧɟɥɶ ɨɩɟɪɚɬɨɪɚ OP 77A 
 
Ɉɫɨɛɟɧɧɨɫɬɢ: 
-ȼɵɫɨɤɨɤɨɧɬɪɚɫɬɧɵɣ ɞɢɫɩɥɟɣ ɫ ɯɨɪɨɲɨ ɱɢɬɚɟɦɨɣ ɢɧɮɨɪɦɚɰɢɟɣ 
-Ʉɥɚɜɢɲɢ ɛɨɥɶɲɨɝɨ ɪɚɡɦɟɪɚ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɭɞɨɛɫɬɜɨ ɭɩɪɚɜɥɟɧɢɹ 
-ɉɪɨɫɬɨɬɚ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɹ ɢ ɨɛɫɥɭɠɢɜɚɧɢɹ 
-Ɋɚɛɨɬɚ ɛɟɡ ɛɭɮɟɪɧɨɣ ɛɚɬɚɪɟɢ, ɞɥɢɬɟɥɶɧɵɣ ɫɪɨɤ ɫɥɭɠɛɵ ɜɫɬɪɨɟɧɧɨɝɨ ɞɢɫɩɥɟɹ 
-ɇɚɥɢɱɢɟ ɛɢɛɥɢɨɬɟɤɢ ɫ ɛɨɥɶɲɢɦ ɧɚɛɨɪɨɦ ɝɪɚɮɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ 
 





Ɋɢɫɭɧɨɤ 4.6 – Ɇɨɞɭɥɶɧɚɹ ɫɬɚɧɰɢɹ ET 200S 
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ɋɬɚɧɰɢɹ ET 200S ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɫɢɫɬɟɦ ɪɚɫ- 
ɩɪɟɞɟɥɟɧɧɨɝɨ ɜɜɨɞɚ-ɜɵɜɨɞɚ ɧɚ ɨɫɧɨɜɟ ɫɟɬɟɣ PROFIBUS DP ɢɥɢ PROFINET 
IO. Ɉɧɚ ɨɪɢɟɧɬɢɪɨɜɚɧɚ ɧɚ ɪɚɛɨɬɭ ɜ ɫɢɫɬɟɦɚɯ ɪɚɫɩɪɟɞɟɥɟɧɧɨɝɨ ɜɜɨɞɚ-ɜɵɜɨɞɚ 
ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɯ ɤɨɧɬɪɨɥɥɟɪɨɜ SIMATIC S7/ WinAC, ɧɨ ɦɨɠɟɬ 
ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɜ ɫɨɱɟɬɚɧɢɢ ɫ ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɦɢ ɤɨɧɬɪɨɥɥɟɪɚɦɢ ɞɪɭɝɢɯ 
ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ, ɫɩɨɫɨɛɧɵɯ ɩɨɞɞɟɪɠɢɜɚɬɶ ɮɭɧɤɰɢɢ ɜɟɞɭɳɟɝɨ DP ɭɫɬɪɨɣɫɬɜɚ 
ɢɥɢ ɤɨɧɬɪɨɥɥɟɪɚ PROFINET IO. ɋɬɚɧɰɢɹ ɢɦɟɟɬ ɫɬɟɩɟɧɶ ɡɚɳɢɬɵ IP 20
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         ȼɧɟɞɪɟɧɢɟ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ 
ɩɪɨɰɟɫɫɚɦɢ ɹɜɥɹɟɬɫɹ ɩɟɪɫɩɟɤɬɢɜɧɵɦ ɧɚɩɪɚɜɥɟɧɢɟɦ ɷɧɟɪɝɨɫɛɟɪɟɠɟɧɢɹ. Ʉ 
ɨɛɴɟɤɬɚɦ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɨɬɧɨɫɹɬɫɹ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ, ɝɨɪɹɱɟɝɨ ɢ ɯɨɥɨɞɧɨɝɨ 
ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɜɟɧɬɢɥɹɰɢɢ, ɚ ɬɚɤɠɟ ɞɪɭɝɨɟ, ɫɚɦɨɟ ɪɚɡɧɨɨɛɪɚɡɧɨɟ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɢɫɩɨɥɶɡɭɟɦɨɟ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɜ ɧɚɭɱɧɵɯ 
ɰɟɥɹɯ.  
     ɗɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɨɬ ɜɧɟɞɪɟɧɢɹ Ⱥɋɍ Ɍɉ ɞɨɫɬɢɝɚɟɬɫɹ ɧɟ ɬɨɥɶɤɨ ɡɚ 
ɫɱɟɬ ɬɨɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ, ɧɨ 
ɬɚɤɠɟ ɢ ɤɚɤ ɪɟɡɭɥɶɬɚɬ ɭɱɟɬɚ ɪɚɫɯɨɞɚ ɷɧɟɪɝɨɪɟɫɭɪɫɨɜ, ɦɨɧɢɬɨɪɢɧɝɚ ɫɨɫɬɨɹɧɢɹ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɭɦɟɧɶɲɟɧɢɹ ɜɪɟɦɟɧɢ 
ɪɟɚɤɰɢɢ ɩɟɪɫɨɧɚɥɚ ɧɚ ɚɜɚɪɢɣɧɵɟ ɢ ɩɪɟɞɚɜɚɪɢɣɧɵɟ ɫɨɛɵɬɢɹ. 
         ɋɨɜɪɟɦɟɧɧɵɟ Ⱥɋɍ Ɍɉ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɝɢɛɤɢɟ ɪɚɫɩɪɟɞɟɥɟɧɧɵɟ 
ɫɢɫɬɟɦɵ, ɫɨɫɬɨɹɳɢɟ ɢɡ ɤɨɦɩɨɧɟɧɬɨɜ ɪɚɡɥɢɱɧɵɯ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ ɢ 
ɨɛɥɚɞɚɸɳɢɟ ɜɨɡɦɨɠɧɨɫɬɶɸ ɪɚɫɲɢɪɟɧɢɹ, ɤɚɤ ɜ ɤɨɥɢɱɟɫɬɜɟɧɧɨɦ, ɬɚɤ ɢ 
ɤɚɱɟɫɬɜɟɧɧɨɦ ɨɬɧɨɲɟɧɢɢ. 
 Ɂɚɞɚɱɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ 
Ɉɫɧɨɜɧɚɹ ɡɚɞɚɱɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ: ɨɛɟɫɩɟɱɟɧɢɟ ɪɚɛɨɬɵ ɷɥɟɤɬɪɨɤɨɬɟɥɶɧɨɣ ɫ 
ɨɩɬɢɦɚɥɶɧɵɦɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ, ɚ ɬɚɤɠɟ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɨɛɫɥɭɠɢɜɚɧɢɹ, ɩɨɞɞɟɪɠɚɧɢɟ ɩɨɫɬɨɹɧɫɬɜɚ ɞɚɜɥɟɧɢɹ ɩɪɢ ɢɡɦɟɧɹɸɳɟɦɫɹ 
ɪɚɫɯɨɞɟ - ɫɬɚɛɢɥɢɡɚɰɢɢ ɩɟɪɟɩɚɞɚ ɞɚɜɥɟɧɢɹ ɩɪɹɦɨɣ ɢ ɨɛɪɚɬɧɨɣ ɫɟɬɟɜɨɣ ɜɨɞɵ 
ɧɚ ɜɯɨɞɟ ɜ ɬɟɩɥɨɜɨɣ ɩɭɧɤɬ. 
  Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ ɝɪɭɩɩɵ ɫɟɬɟɜɵɯ ɧɚɫɨɫɨɜ. 
Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ, ɧɚ ɫɟɬɟɜɵɟ ɧɚɫɨɫɵ ɭɫɬɚɧɨɜɢɦ 
ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɱɚɫɬɨɬɵ HYUNDAI N700E-004HF ɧɚ ɤɚɠɞɵɣ ɧɚɫɨɫ, ɚ ɬɚɤɠɟ 
ɞɚɬɱɢɤɢ ɞɚɜɥɟɧɢɹ ɢ ɬɟɦɩɟɪɚɬɭɪɵ. ɋɟɬɟɜɵɟ ɧɚɫɨɫɵ ɪɚɛɨɬɚɸɬ ɫɥɟɞɭɸɳɢɦ 
ɨɛɪɚɡɨɦ, ɯɨɥɨɞɧɚɹ ɜɨɞɚ ɩɨɫɬɭɩɚɟɬ ɧɚ ɫɟɬɟɜɵɟ ɧɚɫɨɫɵ ɷɥɟɤɬɪɨɤɨɬɟɥɶɧɨɣ, 
ɧɚɫɨɫɵ ɧɚɝɧɟɬɚɸɬ ɜɨɞɭ ɧɚ ɝɪɭɩɩɭ ɷɥɟɤɬɪɨɤɨɬɥɨɜ Ʉɗȼ-4000/6. ȼɨɞɚ 
ɧɚɝɪɟɜɚɟɬɫɹ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ 130° ɢ ɩɨɫɥɟ ɱɟɝɨ ɢɞɟɬ ɞɚɥɶɲɟ ɧɚ ɧɭɠɞɵ ɬɟɩɥɨ- 
ɢ ɜɨɞɨɫɧɚɛɠɟɧɢɹ.   
      ɉɨɞɞɟɪɠɚɧɢɟ ɩɨɫɬɨɹɧɫɬɜɚ ɞɚɜɥɟɧɢɹ ɩɪɢ ɢɡɦɟɧɹɸɳɟɦɫɹ ɪɚɫɯɨɞɟ ɧɚ 
ɷɥɟɤɬɪɨɤɨɬɟɥɶɧɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɟɬɟɜɵɦɢ ɧɚɫɨɫɚɦɢ, ɚ ɬɚɤɠɟ ɧɚɫɨɫɚɦɢ 
ɩɨɞɩɢɬɤɢ, ɤɨɬɨɪɵɟ ɩɨɞɩɢɬɵɜɚɸɬ ɫɢɫɬɟɦɭ ɧɟɞɨɫɬɚɸɳɟɣ ɜɨɞɨɣ.  ɂɧɮɨɪɦɚɰɢɹ 
ɨ ɬɟɤɭɳɟɦ ɡɧɚɱɟɧɢɢ ɞɚɜɥɟɧɢɹ ɜ ɧɚɩɨɪɧɨɣ ɱɚɫɬɢ ɜɨɞɨɩɪɨɜɨɞɚ ɩɨɫɬɭɩɚɟɬ ɫ 
ɞɚɬɱɢɤɚ ɞɚɜɥɟɧɢɹ ȾȾ8, ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɧɚ ɜɵɯɨɞɟ ɷɥɟɤɬɪɨɤɨɬɟɥɶɧɨɣ.   
ɋɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɫɟɬɟɜɵɦɢ ɧɚɫɨɫɚɦɢ ɪɚɛɨɬɚɟɬ ɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɢ ɪɭɱɧɨɦ 
ɪɟɠɢɦɟ. ɉɟɪɟɤɥɸɱɟɧɢɟ ɪɟɠɢɦɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɭɥɶɬɚ ɭɩɪɚɜɥɟɧɢɹ. 
    Ɋɚɛɨɬɚ ɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ ɫɟɬɟɜɵɯ ɧɚɫɨɫɨɜ. 
ȼ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɞɚɜɥɟɧɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɢɫɬɟɦɨɣ 
ɭɩɪɚɜɥɟɧɢɹ - ɤɨɬɨɪɚɹ ɫɨɫɬɨɢɬ ɢɡ ɤɨɧɬɪɨɥɥɟɪɚ, ɦɨɞɭɥɹ ɜɜɨɞɚ – ɜɵɜɨɞɚ. 
Ɍɟɤɭɳɟɟ ɡɧɚɱɟɧɢɟ ɞɚɜɥɟɧɢɹ ɜ ɧɚɩɨɪɧɨɣ ɱɚɫɬɢ ɜɨɞɨɩɪɨɜɨɞɚ ɩɨɫɬɭɩɚɟɬ ɨɬ 
ɞɚɬɱɢɤɚ ɞɚɜɥɟɧɢɹ ȾȾ8. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɫɬɭɩɢɜɲɢɦ ɡɧɚɱɟɧɢɟɦ ɞɚɜɥɟɧɢɹ 
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 ɤɨɧɬɪɨɥɥɟɪ ɞɚɟɬ ɡɚɞɚɧɢɟ ɧɚ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɱɚɫɬɨɬɵ HYUNDAI N700E- 
004HF ɢ ɩɨɞɤɥɸɱɚɟɬ ɟɝɨ ɤ ɧɚɫɨɫɭ №1 ɢɥɢ ɩɨɞɤɥɸɱɚɟɬ ɟɝɨ ɤ ɧɚɫɨɫɭ №2. 
Ɉɞɧɨɜɪɟɦɟɧɧɨ ɦɨɝɭɬ ɪɚɛɨɬɚɬɶ ɞɜɚ ɧɚɫɨɫɚ, ɢɥɢ ɨɞɢɧ ɜ ɪɚɛɨɬɟ, ɞɪɭɝɨɣ ɜ 
ɪɟɡɟɪɜɟ (ɨɧ ɜɵɛɢɪɚɟɬɫɹ ɧɚ ɩɭɥɶɬɟ ɭɩɪɚɜɥɟɧɢɹ). Ʉɨɧɬɪɨɥɥɟɪ ɭɩɪɚɜɥɹɟɬ ɜɫɟɣ 
ɷɥɟɤɬɪɨɚɜɬɨɦɚɬɢɤɨɣ, ɡɚɞɚɟɬ ɩɚɪɚɦɟɬɪɵ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɧɚɫɨɫɚ ɧɚ 
ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɱɚɫɬɨɬɵ, ɧɭɠɧɭɸ ɦɨɳɧɨɫɬɶ ɫɟɬɟɜɨɝɨ ɧɚɫɨɫɚ. 
Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɣ ɪɟɠɢɦ ɩɨɤɚɡɚɧ ɜ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɟ ɚɥɝɨɪɢɬɦɚ ɪɢɫ.1 
Ⱦɚɜɥɟɧɢɟ ɧɚ ɜɵɯɨɞɟ ɫ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ ɧɚɯɨɞɢɬɫɹ ɜ ɡɚɞɚɧɧɵɯ ɩɪɟɞɟɥɚɯ 
 p-x ≤ pɬɟɤ ≤ ɪ+ɯ (ɝɞɟ ɯ –ɞɨɩɭɫɬɢɦɵɣ ɞɢɚɩɚɡɨɧ ɢɡɦɟɧɟɧɢɹ ɞɚɜɥɟɧɢɹ). ȼ ɷɬɨɦ 
ɫɥɭɱɚɟ ɋɍ ɩɪɨɜɟɪɹɟɬ ɜɵɪɚɛɨɬɚɥ ɥɢ ɧɚɫɨɫ ɫɭɬɨɱɧɵɣ ɦɨɬɨɪɟɫɭɪɫ, ɢ ɟɫɥɢ ɞɚ, ɬɨ 
ɩɪɨɢɡɜɨɞɢɬ ɩɟɪɟɤɥɸɱɟɧɢɹ ɦɟɠɞɭ ɧɚɫɨɫɚɦɢ. 
 ȿɫɥɢ ɞɚɜɥɟɧɢɟ ɦɟɧɶɲɟ ɧɨɪɦɵ pmin ≤ pɬɟɤ ≤ p - x. ɋɍ ɩɪɨɜɟɪɹɟɬ ɱɢɫɥɨ 
ɪɚɛɨɬɚɸɳɢɯ ɧɚɫɨɫɨɜ. ȿɫɥɢ ɪɚɛɨɬɚɟɬ ɨɞɢɧ ɧɚɫɨɫ, ɬɨ ɞɟɥɚɟɬɫɹ ɩɪɨɜɟɪɤɚ ɪɚɛɨɬɵ 
ɉɑ ɧɚ ɦɚɤɫɢɦɚɥɶɧɨɣ ɱɚɫɬɨɬɟ. ȿɫɥɢ ɧɟɬ, ɬɨ ɞɚɟɬɫɹ ɤɨɦɚɧɞɚ ɧɚ ɭɜɟɥɢɱɟɧɢɟ ɟɝɨ 
ɱɚɫɬɨɬɵ, ɜ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ ɩɪɨɢɫɯɨɞɢɬ ɩɟɪɟɤɥɸɱɟɧɢɟ ɧɚɫɨɫɚ, ɪɚɛɨɬɚɸɳɟɝɨ 
ɨɬ ɉɑ, ɤ ɫɟɬɢ, ɚ ɤ ɉɑ ɩɨɞɤɥɸɱɚɟɬɫɹ ɞɪɭɝɨɣ ɧɚɫɨɫ (ɞɨ ɷɬɨɝɨ ɧɟ ɪɚɛɨɬɚɜɲɢɣ). 
ȿɫɥɢ ɞɚɜɥɟɧɢɟ ɛɨɥɶɲɟ ɧɨɪɦɵ p + x ≤ pTEK ≤ pmax, ɋɍ ɩɪɨɜɟɪɹɟɬ ɱɢɫɥɨ 
ɪɚɛɨɬɚɸɳɢɯ ɧɚɫɨɫɨɜ. ȿɫɥɢ ɪɚɛɨɬɚɸɬ ɞɜɚ ɧɚɫɨɫɚ, ɬɨ ɞɟɥɚɟɬɫɹ ɩɪɨɜɟɪɤɚ ɪɚɛɨɬɵ 
ɉɑ ɧɚ ɦɢɧɢɦɚɥɶɧɨɣ ɱɚɫɬɨɬɟ. ȿɫɥɢ ɧɟɬ, ɬɨ ɞɚɟɬɫɹ ɤɨɦɚɧɞɚ ɧɚ ɭɦɟɧɶɲɟɧɢɟ ɟɝɨ 
ɱɚɫɬɨɬɵ, ɜ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ ɩɪɨɢɫɯɨɞɢɬ ɨɬɤɥɸɱɟɧɢɟ ɧɚɫɨɫɚ, ɪɚɛɨɬɚɸɳɟɝɨ 
ɨɬ ɉɑ, ɚ ɤ ɉɑ ɩɨɞɤɥɸɱɚɟɬɫɹ ɧɚɫɨɫ, ɪɚɛɨɬɚɸɳɢɣ ɨɬ ɫɟɬɢ. 
ȿɫɥɢ ɞɚɜɥɟɧɢɟ ɦɟɧɶɲɟ ɦɢɧɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɨɝɨ pTEK ≤ pmin, ɋɍ ɩɪɨɜɟɪɹɟɬ 
ɧɚɯɨɞɢɬɶɫɹ ɥɢ ɤɚɤɨɣ-ɥɢɛɨ ɧɚɫɨɫ ɜ ɪɚɛɨɬɟ. ȿɫɥɢ ɧɟɬ, ɬɨ ɋɍ ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɭɫɤ 
ɬɨɝɨ ɧɚɫɨɫɚ (ɨɬ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɱɚɫɬɨɬɵ), ɤɨɬɨɪɵɣ ɧɚɪɚɛɨɬɚɥ ɫɚɦɵɣ 
ɦɚɥɟɧɶɤɢɣ ɦɨɬɨɪɟɫɭɪɫ. ȿɫɥɢ ɞɚ, ɬɨ ɋɍ ɞɚɟɬ ɡɚɞɚɧɢɟ ɧɚ ɉɑ ɧɚ ɩɨɜɵɲɟɧɢɟ 
ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɧɚɫɨɫɚ. ȿɫɥɢ ɜ ɬɟɱɟɧɢɢ ɡɚɞɚɧɧɨɝɨ ɜɪɟɦɟɧɢ ɞɚɜɥɟɧɢɟ ɧɚ 
ɜɵɯɨɞɟ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ ɧɟ ɩɪɟɜɵɲɚɟɬ ɦɢɧɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɨɝɨ, ɬɨ 
ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɮɥɚɝ «Ⱥɜɚɪɢɹ» ɢ ɋɍ ɨɫɬɚɧɚɜɥɢɜɚɟɬ ɪɚɛɨɬɭ ɧɚɫɨɫɧɨɣ 
ɫɬɚɧɰɢɢ. 
ȿɫɥɢ ɞɚɜɥɟɧɢɟ ɧɚ ɜɵɯɨɞɟ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ ɛɨɥɶɲɟ ɦɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɨɝɨ 
ɡɧɚɱɟɧɢɹ pɬɟɤ> pmax, ɬɨ ɋɍ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɮɥɚɝ «Ⱥɜɚɪɢɹ» ɢ ɩɪɟɤɪɚɳɚɟɬ 
ɪɚɛɨɬɭ. 
Ɋɭɱɧɨɣ ɪɟɠɢɦ ɹɜɥɹɟɬɫɹ ɚɜɚɪɢɣɧɵɦ ɢ ɧɟɨɛɯɨɞɢɦ ɬɨɥɶɤɨ ɞɥɹ ɪɚɛɨɬɵ, ɤɨɝɞɚ 
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Ɋɢɫ.4.2 Ⱦɚɬɱɢɤ ɞɚɜɥɟɧɢɹ Ɋɨɡɟɦɚɭɧɬ 3051C 
 
      Ⱦɚɬɱɢɤɢ ɨɛɨɪɭɞɨɜɚɧɵ ɫɟɧɫɨɪɧɵɦ ɦɨɞɭɥɟɦ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɩɟɪɟɩɚɞɨɜ 
ɢɡɛɵɬɨɱɧɨɝɨ ɢ ɚɛɫɨɥɸɬɧɨɝɨ ɞɚɜɥɟɧɢɣ ɫ ɩɪɟɞɟɥɚɦɢ ɢɡɦɟɪɟɧɢɣ ɨɬ 0,025 ɞɨ 
27580 ɤɉɚ. 
3051C ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɢɥɢ ɬɪɚɞɢɰɢɨɧɧɵɟ ɮɥɚɧɰɵ, ɢɥɢ ɩɥɚɬɮɨɪɦɭ ™ 
Coplanar Ɋɨɡɟɦɚɭɧɬ ɪɚɡɧɨɫɬɨɪɨɧɧɸɸ ɤɨɧɫɬɪɭɢɪɨɜɚɧɧɵɟ ɞɥɹ ɬɨɝɨ ɱɬɨɛɵ 
ɜɤɥɸɱɢɬɶ ɫɚɦɨɟ ɥɭɱɲɟɟ ɨɬɪɨɫɬɱɚɬɨɟ ɫɨɟɞɢɧɟɧɢɟ ɞɥɹ ɞɚɜɥɟɧɢɹ, ɩɨɞɚɱɢ, ɢ 
ɪɨɜɧɵɯ ɩɪɢɦɟɧɟɧɢɣ. ɉɪɚɜɨ ɢɡ ɤɨɪɨɛɤɢ, ɪɚɡɪɟɲɟɧɢɟ ɩɪɢɟɡɠɚɟɬ 
ɨɬɤɚɥɢɛɪɢɪɨɜɚɧɧɨɣ ɮɚɛɪɢɤɨɣ, ɩɨɫɥɟ ɬɨɝɨ ɤɚɤ ɨɧɨɢɫɩɵɬɚɧɨ, ɢ ɩɨɞɝɨɬɚɜɥɢɜɚɟɬ 
ɞɥɹ ɬɨɝɨ ɱɬɨɛɵ ɭɫɬɚɧɨɜɢɬɶ. ɉɟɪɟɞɚɬɱɢɤ ɞɚɜɥɟɧɢɹ Ɋɨɡɟɦɚɭɧɬ 3051C 
ɮɪɚɧɬɨɜɫɤɨɣ ɬɚɤɠɟ ɢɦɟɸɳɢɣɫɹ ɜ ɧɟɫɤɨɥɶɤɢɯ ɦɚɬɟɪɢɚɥɚɯ ɢ ɲɢɪɨɤɢɣ 
ɞɢɚɩɚɡɨɧ ɨɩɚɫɧɵɯ ɚɬɬɟɫɬɚɰɢɣ ɡɨɧɵ ɢɦɟɸɳɢɣɫɹ 
 
ȼɚɪɢɚɧɬɵ ɜɵɯɨɞɚ ɢɦɟɸɳɢɟɫɹ ɤ ɩɟɪɟɞɚɬɱɢɤɭ ɞɚɜɥɟɧɢɹ 3051C Ɋɨɡɟɦɚɭɧɬ 
ɜɤɥɸɚɸɬ 4-20mA ɢɥɢ 1-5VDC ɫ ɩɪɨɬɨɤɨɥɨɦ ɏȺɊɌȺ, Profibus, ɢɥɢ fieldbus 
FOUNDATION. 3051C ɩɪɟɞɥɚɝɚɟɬ ɧɚɫɬɨɥɶɤɨ ɦɧɨɝɨ ɜɚɪɢɚɧɬɨɜ ɱɬɨ ɟɝɨ ɦɨɠɧɨ 
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ɉɟɪɟɞɚɬɱɢɤɢ ɩɟɪɟɩɚɞɚ ɞɚɜɥɟɧɢɹ Ɋɨɡɟɦɚɭɧɬ 3051CD ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬ 




Ɋɚɡɦɟɪ ɩɨɜɟɪɯɧɨɫɬɢ ɫɬɵɤɚ: M20 * 1.5 (mm) (mm) 
Ɋɚɧɝ ɩɪɟɞɨɯɪɚɧɟɧɢɹ: ɂɡɦɟɪɹɹ ɪɹɞ IP65: 0-30000 (kPa) 
Ɍɢɩ: ɬɨɥɤɨɜɟɣɲɢɣ ɩɟɪɟɞɚɬɱɢɤ ɞɚɜɥɟɧɢɹ 
Ɇɨɞɟɥɶ: ɋɪɟɞɫɬɜɨ ɢɡɦɟɪɟɧɢɹ ɄɈɆɉȺɄɌɇɈȽɈ ȾɂɋɄȺ 3051: ɩɚɪ 
ɠɢɞɤɨɫɬɧɨɝɨ ɝɚɡɚ 
Ɍɨɱɧɨɫɬɶ ɪɨɜɧɚɹ: ɩɥɸɫ ɢɥɢ ɦɢɧɭɫ 0.075% ɬɚɜɪɚ: Rosemount/Rosemount 
ȼɵɯɨɞɧɵɟ ɫɢɝɧɚɥɵ: 4 ɧɚɩɪɹɠɟɧɢɟ ɬɨɤɚ ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ ~ 20 (mA): 24 (v) 
 
ɉɪɢɧɰɢɩ ɞɟɹɬɟɥɶɧɨɫɬɢ:  
ɋɬɨɪɨɧɚ ɪɚɛɨɬɵ, ɦɚɤɫɢɦɭɦɚ ɢ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ ɦɟɦɛɪɚɧɵ ɢɡɨɥɹɰɢɢ ɢ 
ɠɢɞɤɨɫɬɧɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɨɰɟɫɫɚ ɩɟɪɟɯɨɞɚ ɡɚɩɨɥɧɢɬɶ ɠɢɞɤɨɫɬɶ, ɩɨɫɥɟ 
ɷɬɨɝɨ ɞɥɹ ɬɨɝɨ ɱɬɨɛɵ ɩɨɥɢɬɶ ɠɢɞɤɨɫɬɧɨɟ ɞɚɜɥɟɧɢɟ ɩɟɪɟɯɨɞɚ ɤ ɰɟɧɬɪɭ 
ɞɚɬɱɢɤɚ ɧɚ ɜɨɫɩɪɢɧɢɦɚɹ ɞɢɚɮɪɚɝɦɟ. ȼɨɫɩɪɢɧɢɦɚɬɶ ɞɢɚɮɪɚɝɦɭ ɧɚɩɪɹɝɚɬɶ 
ɷɥɚɫɬɢɱɧɨɝɨ ɷɥɟɦɟɧɬɚ, ɢɡɦɟɧɟɧɢɟ ɫɦɟɳɟɧɢɹ ɫ ɨɛɠɚɬɢɟɦ ɢ (ɞɥɹ 
ɩɟɪɟɞɚɬɱɢɤɚ ɞɚɜɥɟɧɢɹ ɩɨ ɦɚɧɨɦɟɬɪɭ GP, ɚɬɦɨɫɮɟɪɧɨɝɨ ɞɚɜɥɟɧɢɹ ɤɚɤ 
ɩɪɢɥɚɝɚɸɳɟɝɨ ɧɚ ɫɬɨɪɨɧɟ ɧɢɡɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɨɤɚ ɜɨɫɩɪɢɧɢɦɚɹ 
ɞɢɚɮɪɚɝɦɵ). AP ɫ ɞɚɬɱɢɤɚ ɞɚɜɥɟɧɢɹ, ɫɬɨɪɨɧɚ ɧɢɡɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɨɤɚ 
ɜɫɟɝɞɚ ɩɨɞɞɟɪɠɢɜɚɟɬ ɨɩɨɪɧɨɟ ɞɚɜɥɟɧɢɟ. ȼɨɫɩɪɢɧɢɦɚɬɶ ɫɚɦɨɟ ɛɨɥɶɲɨɟ 
ɫɦɟɳɟɧɢɟ ɞɢɚɮɪɚɝɦɵ 0.004 ɞɸɣɦɚ (0.1 mm), ɢ ɫɦɟɳɟɧɢɟ 
ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ ɤ ɞɚɜɥɟɧɢɸ. ɋ ɨɛɟɢɯ ɫɬɨɪɨɧ ɩɥɢɬɵ ɟɦɤɨɫɬɢ ɨɛɧɚɪɭɠɶɬɟ 
ɩɨɥɨɠɟɧɢɟ ɜɨɫɩɪɢɧɢɦɚɹ ɞɢɚɮɪɚɝɦɵ. ȼɨɫɩɪɢɧɢɦɚɬɶ ɞɢɚɮɪɚɝɦɭ ɢ ɟɦɤɨɫɬɶ 
ɦɟɠɞɭ ɪɚɡɧɢɰɟɣ ɜ ɟɦɤɨɫɬɢ ɩɥɢɬɵ ɩɪɟɨɛɪɚɡɨɜɚɧ ɤ ɫɨɨɬɜɟɬɫɬɜɭɹ ɬɟɱɟɧɢɸ, 
ɧɚɩɪɹɠɟɧɢɸ ɬɨɤɚ ɢɥɢ ɰɢɮɪɨɜɨɦɭ ɜɵɯɨɞɧɨɦɭ ɫɢɝɧɚɥɭ 
 
Ɍɟɯɧɢɱɟɫɤɢ ɩɚɪɚɦɟɬɪɵ:  
Ɉɛɳɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ: ɩɥɸɫ ɢɥɢ ɦɢɧɭɫ 0.15% 
Ɍɨɱɧɨɫɬɶ: +/- 0.075% 
ɉɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ: ɬɚɪɢɪɨɜɤɚ inH2O ɨɬ 0.5 ɞɨ 2000 psi 
 
Ⱦɚɜɥɟɧɢɟ ɞɚɬɱɢɤɚ: ɬɚɪɢɪɨɜɤɚ inH2O ɨɬ 2.5 ɞɨ 2000 psi 
 
Ⱥɛɫɨɥɸɬɧɨɟ ɞɚɜɥɟɧɢɟ: ɪɹɞ ɬɚɪɢɪɨɜɤɢ ɨɬ 0.167 psia ɞɨ 4000 psia 
Ɉɬɪɨɫɬɱɚɬɚɹ ɞɢɚɮɪɚɝɦɚ ɢɡɨɥɹɰɢɢ: ɧɟɪɠɚɜɟɸɳɚɹ ɫɬɚɥɶ, ɫɩɥɚɜ c hartz, 
monel, ɬɚɧɬɚɥ (ɄɈɆɉȺɄɌɇɕɃ ȾɂɋɄ, ɬɨɥɶɤɨ CG) ɢ gold-plated monel 
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Ⱦɚɬɱɢɤ ɬɟɦɩɟɪɚɬɭɪɵ Ɍɉ101-Ʉ. 
 




ɉɨɤɚɡɚɬɟɥɶ ɬɟɩɥɨɜɨɣ ɢɧɟɪɰɢɢ, ɫ 
90 
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɧɚɝɪɟɜɚ 
80°C/ɦɢɧ 
ɋɬɟɩɟɧɶ ɡɚɳɢɬɵ ɩɨ ȽɈɋɌ 14254 
IP54 
Ȼɚɡɨɜɚɹ ɞɥɢɧɚ ɤɚɛɟɥɶɧɨɝɨ ɜɵɜɨɞɚ (ɞɥɹ Ɍɉ100), ɦ 
0,5-1 
Ⱦɨɩɭɫɬɢɦɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚ ɭɡɥɚɯ ɞɚɬɱɢɤɚ (ɤɨɦ. ɝɨɥɨɜɤɚ, ɦɟɫɬɨ ɫɩɚɹ 
ɜɵɜɨɞɹɳɟɝɨ ɤɚɛɟɥɹ), °C 
ɨɬ ɦɢɧɭɫ 40 ɞɨ +200 
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Ʉɨɧɬɪɨɥɥɟɪɵ Simatic S7-300 
 
Ⱦɥɹ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɫɟɬɟɜɵɯ ɧɚɫɨɫɨɜ ɢɫɩɨɥɶɡɭɸɬɫɹ ɤɨɧɬɪɨɥɢɪɭɟɦɵɟ 
ɤɨɧɬɪɨɥɥɟɪɵ Simatic S7-300, ɩɪɨɢɡɜɨɞɢɦɵɟ ɤɨɦɩɚɧɢɟɣ Simens, 




Ɋɢɫɭɧɨɤ 4.4 – ȼɧɟɲɧɢɣ ɜɢɞ S7 300 
 
Simatic S7-300 — ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɣ ɤɨɧɬɪɨɥɥɟɪ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ 
ɩɨɫɬɪɨɟɧɢɹ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɧɢɡɤɨɣ ɢ ɫɪɟɞɧɟɣ ɫɬɟɩɟɧɢ ɫɥɨɠɧɨɫɬɢ. 
Ɉɫɧɨɜɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ ɤɨɧɬɪɨɥɥɟɪɚ: 
1) ɦɨɞɭɥɶɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ, ɦɨɧɬɚɠ ɦɨɞɭɥɟɣ ɧɚ ɩɪɨɮɢɥɶɧɨɣ ɲɢɧɟ (ɪɟɥɶɫɟ); 
2) ɟɫɬɟɫɬɜɟɧɧɨɟ ɨɯɥɚɠɞɟɧɢɟ; 
3) ɩɪɢɦɟɧɟɧɢɟ ɥɨɤɚɥɶɧɨɝɨ ɢ ɪɚɫɩɪɟɞɟɥɟɧɧɨɝɨ ɜɜɨɞɚ -ɜɵɜɨɞɚ; 
4) ɜɨɡɦɨɠɧɨɫɬɢ ɤɨɦɦɭɧɢɤɚɰɢɣ ɩɨ ɫɟɬɹɦ MPI, Profibus Industrial 
Ethernet/PROFInet, AS-i, BACnet, MODBUS TCP; 
5) ɩɨɞɞɟɪɠɤɚ ɧɚ ɭɪɨɜɧɟ ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɮɭɧɤɰɢɣ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ 
ɪɚɛɨɬɭ ɜ ɪɟɚɥɶɧɨɦ ɜɪɟɦɟɧɢ; 
6) ɩɨɞɞɟɪɠɤɚ ɧɚ ɭɪɨɜɧɟ ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɚɩɩɚɪɚɬɧɵɯ ɩɪɟɪɵɜɚɧɢɣ; 
7) ɩɨɞɞɟɪɠɤɚ ɧɚ ɭɪɨɜɧɟ ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɨɛɪɚɛɨɬɤɢ ɚɩɩɚɪɚɬɧɵɯ ɢ 
ɩɪɨɝɪɚɦɦɧɵɯ ɨɲɢɛɨɤ; 
8) ɫɜɨɛɨɞɧɨɟ ɧɚɪɚɳɢɜɚɧɢɟ ɜɨɡɦɨɠɧɨɫɬɟɣ ɩɪɢ ɦɨɞɟɪɧɢɡɚɰɢɢ ɫɢɫɬɟɦɵ; 
9) ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɫɬɪɭɤɬɭɪ ɜɜɨɞɚ-ɜɵɜɨɞɚ ɢ 
ɩɪɨɫɬɨɟ ɜɤɥɸɱɟɧɢɟ ɜ ɪɚɡɥɢɱɧɵɟ ɬɢɩɵ ɩɪɨɦɵɲɥɟɧɧɵɯ ɫɟɬɟɣ. 
 
Ɉɩɟɪɚɬɨɪɧɚɹ ɩɚɧɟɥɶ OP77A 
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ɉɚɧɟɥɶ ɨɩɟɪɚɬɨɪɚ OP 77A ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɢ 
ɦɨɧɢɬɨɪɢɧɝɚ ɪɚɛɨɬɵ ɦɚɲɢɧ ɢ ɭɫɬɚɧɨɜɨɤ ɜ ɪɚɡɥɢɱɧɵɯ ɨɛɥɚɫɬɹɯ 
ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɫɢɫɬɟɦɚɯ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɡɞɚɧɢɣ. 
 
 Ɋɢɫɭɧɨɤ 4.5 - ɉɚɧɟɥɶ ɨɩɟɪɚɬɨɪɚ OP 77A 
 
Ɉɫɨɛɟɧɧɨɫɬɢ: 
-ȼɵɫɨɤɨɤɨɧɬɪɚɫɬɧɵɣ ɞɢɫɩɥɟɣ ɫ ɯɨɪɨɲɨ ɱɢɬɚɟɦɨɣ ɢɧɮɨɪɦɚɰɢɟɣ 
-Ʉɥɚɜɢɲɢ ɛɨɥɶɲɨɝɨ ɪɚɡɦɟɪɚ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɭɞɨɛɫɬɜɨ ɭɩɪɚɜɥɟɧɢɹ 
-ɉɪɨɫɬɨɬɚ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɹ ɢ ɨɛɫɥɭɠɢɜɚɧɢɹ 
-Ɋɚɛɨɬɚ ɛɟɡ ɛɭɮɟɪɧɨɣ ɛɚɬɚɪɟɢ, ɞɥɢɬɟɥɶɧɵɣ ɫɪɨɤ ɫɥɭɠɛɵ ɜɫɬɪɨɟɧɧɨɝɨ ɞɢɫɩɥɟɹ 
-ɇɚɥɢɱɢɟ ɛɢɛɥɢɨɬɟɤɢ ɫ ɛɨɥɶɲɢɦ ɧɚɛɨɪɨɦ ɝɪɚɮɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ 
 





Ɋɢɫɭɧɨɤ 4.6 – Ɇɨɞɭɥɶɧɚɹ ɫɬɚɧɰɢɹ ET 200S 
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ɋɬɚɧɰɢɹ ET 200S ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɫɢɫɬɟɦ ɪɚɫ- 
ɩɪɟɞɟɥɟɧɧɨɝɨ ɜɜɨɞɚ-ɜɵɜɨɞɚ ɧɚ ɨɫɧɨɜɟ ɫɟɬɟɣ PROFIBUS DP ɢɥɢ PROFINET 
IO. Ɉɧɚ ɨɪɢɟɧɬɢɪɨɜɚɧɚ ɧɚ ɪɚɛɨɬɭ ɜ ɫɢɫɬɟɦɚɯ ɪɚɫɩɪɟɞɟɥɟɧɧɨɝɨ ɜɜɨɞɚ-ɜɵɜɨɞɚ 
ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɯ ɤɨɧɬɪɨɥɥɟɪɨɜ SIMATIC S7/ WinAC, ɧɨ ɦɨɠɟɬ 
ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɜ ɫɨɱɟɬɚɧɢɢ ɫ ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɦɢ ɤɨɧɬɪɨɥɥɟɪɚɦɢ ɞɪɭɝɢɯ 
ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ, ɫɩɨɫɨɛɧɵɯ ɩɨɞɞɟɪɠɢɜɚɬɶ ɮɭɧɤɰɢɢ ɜɟɞɭɳɟɝɨ DP ɭɫɬɪɨɣɫɬɜɚ 
ɢɥɢ ɤɨɧɬɪɨɥɥɟɪɚ PROFINET IO. ɋɬɚɧɰɢɹ ɢɦɟɟɬ ɫɬɟɩɟɧɶ ɡɚɳɢɬɵ IP 20
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5 ȻȿɁɈɉɈɋɇɈɋɌɖ ɀɂɁɇȿȾȿəɌȿɅɖɇɈɋɌɂ 
 
      ɗɥɟɤɬɪɨɤɨɬɟɥɶɧɚɹ №4 ɧɚɯɨɞɢɬɫɹ ɡɚ ɩɨɫɟɥɤɨɦ Ȼɟɪɟɡɨɜɤɢ, Ʉɪɚɫɧɨɹɪɫɤɨɝɨ 
ɤɪɚɹ, ɜɨɫɬɨɱɧɟɟ ɝɨɪɨɞɚ Ʉɪɚɫɧɨɹɪɫɤɚ, ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɡɚ ɱɟɪɬɨɣ ɝɨɪɨɞɚ. 
     ɂɫɯɨɞɧɨɣ ɜɨɞɨɣ ɞɥɹ ɤɨɬɟɥɶɧɨɣ ɩ. Ȼɟɪɟɡɨɜɤɢ ɹɜɥɹɟɬɫɹ ɩɨɞɪɭɫɥɨɜɚɹ ɜɨɞɚ 
ɪɟɤɢ ȿɧɢɫɟɣ. ɂɫɯɨɞɧɚɹ ɜɨɞɚ ɩɨ ɫɜɨɟɦɭ ɯɢɦɢɱɟɫɤɨɦɭ ɫɨɫɬɚɜɭ ɹɜɥɹɟɬɫɹ 
ɦɹɝɤɨɣ, ɧɟɣɬɪɚɥɶɧɨɣ ɫ ɦɚɥɨɣ ɦɢɧɟɪɚɥɢɡɚɰɢɟɣ (ɫɨɥɟɫɨɞɟɪɠɚɧɢɟɦ). 
     Ɍɪɟɛɨɜɚɧɢɟ ɨɯɪɚɧɵ ɬɪɭɞɚ ɞɟɣɫɬɜɭɟɬ ɫɨɝɥɚɫɧɨ ɩɨɥɨɠɟɧɢɹ Ɇɢɧɬɪɭɞɚ ɊɎ ɨɬ 
8 ɮɟɜɪɚɥɹ 2000 ɝɨɞɚ, №14 «Ɉɛ ɭɬɜɟɪɠɞɟɧɢɢ ɪɟɤɨɦɟɧɞɚɰɢɣ ɩɨ ɨɪɝɚɧɢɡɚɰɢɢ 
ɪɚɛɨɬɵ ɫɥɭɠɛɵ ɨɯɪɚɧɵ ɬɪɭɞɚ». 
  ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɜɫɬɪɨɟɧɧɵɯ, ɩɪɢɫɬɪɨɟɧɧɵɯ ɢ ɤɪɵɲɧɵɯ ɤɨɬɟɥɶɧɵɯ 
ɫɥɟɞɭɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɪɭɤɨɜɨɞɫɬɜɨɜɚɬɶɫɹ ɬɪɟɛɨɜɚɧɢɹɦɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɧɨɪɦ 
ɢ ɩɪɚɜɢɥ ɬɟɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ, ɞɥɹ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɤɨɬɨɪɵɯ ɨɧɢ 
ɩɪɟɞɧɚɡɧɚɱɟɧɵ. 
     Ɉɬɞɟɥɶɧɨ ɫɬɨɹɳɢɟ ɡɞɚɧɢɹ ɤɨɬɟɥɶɧɵɯ ɩɨ ɫɬɟɩɟɧɢ ɨɝɧɟɫɬɨɣɤɨɫɬɢ, ɤɥɚɫɫɭ 
ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ, ɜɵɫɨɬɟ ɡɞɚɧɢɣ ɢ ɩɥɨɳɚɞɢ ɷɬɚɠɚ ɜ 
ɩɪɟɞɟɥɚɯ ɩɨɠɚɪɧɨɝɨ ɨɬɫɟɤɚ ɩɪɢɧɢɦɚɸɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɞɥɹ 
ɡɞɚɧɢɣ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ. 
5.1 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɫɪɟɞɟ. 
  5.1.1. Ⱥɧɚɥɢɡ ɨɩɚɫɧɵɯ ɢ ɜɪɟɞɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ. 
 
Ɉɩɚɫɧɵɟ ɮɚɤɬɨɪɵ ɢ ɦɟɪɵ ɫɧɢɠɟɧɢɹ ɨɩɚɫɧɵɯ ɮɚɤɬɨɪɨɜ:  
 
Ɍɚɛɥɢɰɚ 5.1.1. Ɉɩɚɫɧɵɟ ɮɚɤɬɨɪɵ ɢ ɦɟɪɵ ɫɧɢɠɟɧɢɹ ɨɩɚɫɧɵɯ ɮɚɤɬɨɪɨɜ. 
Ɉɩɚɫɧɵɟ ɮɚɤɬɨɪɵ 
 
ɦɟɪɵ ɫɧɢɠɟɧɢɹ ɨɩɚɫɧɵɯ ɮɚɤɬɨɪɨɜ 
ȼɵɫɨɤɨɟ ɧɚɩɪɹɠɟɧɢɟ ɢ 
ɧɚɩɪɹɠɟɧɢɟ ɩɪɢɤɨɫɧɨɜɟɧɢɹ. 
ɍɫɬɪɨɣɫɬɜɨ ɡɚɳɢɬɧɨɝɨ 
ɨɝɪɚɠɞɟɧɢɹ, Ɂɚɧɭɥɟɧɢɟ ɷɥ. 
ɩɪɟɟɦɧɢɤɨɜ. Ɂɚɡɟɦɥɟɧɢɟ 
ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɗɥ. 
ɚɩɩɚɪɚɬɨɜ ɢ ɗɥ. ɩɪɢɟɦɧɢɤɨɜ 
ȼɥɚɠɧɨɫɬɶ. Ⱦɟɮɥɟɤɬɨɪɵ ɟɫɬɟɫɬɜɟɧɧɨɣ 
ɜɟɧɬɢɥɹɰɢɢ 




ɭɫɬɪɨɣɫɬɜɨ ɡɚɳɢɬɧɨɝɨ  ɨɝɪɚɠɞɟɧɢɹ 
 
5.1.2.  Ɍɟɯɧɢɱɟɫɤɢɟ ɢ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ. 
  
  ɉɟɪɟɞ ɧɚɱɚɥɨɦ ɪɚɛɨɬ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɢ ɷɥɟɤɬɪɨɤɨɬɟɥɶɧɨɣ ɞɨɥɠɧɵ ɛɵɬɶ 
ɩɪɨɜɟɞɟɧɵ ɜɫɟ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɢ ɬɟɯɧɢɱɟɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ. 
Ɉɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ: 
- ɨɮɨɪɦɥɟɧɢɟ ɪɚɛɨɬ ɧɚɪɹɞɨɦ, ɪɚɫɩɨɪɹɠɟɧɢɟɦ ɢɥɢ ɩɟɪɟɱɧɟɦ ɪɚɛɨɬ, 
ɜɵɩɨɥɧɹɟɦɵɯ ɜ ɩɨɪɹɞɤɟ ɬɟɤɭɳɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ. 
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- ɞɨɩɭɫɤ ɤ ɪɚɛɨɬɟ; 
- ɧɚɞɡɨɪ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ; 
-ɨɮɨɪɦɥɟɧɢɟ ɩɟɪɟɪɵɜɚ ɜ ɪɚɛɨɬɟ, ɩɟɪɟɜɨɞ ɧɚ ɞɪɭɝɨɟ ɦɟɫɬɨ, ɨɤɨɧɱɚɧɢɟ ɪɚɛɨɬɵ; 
 
Ɍɟɯɧɢɱɟɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ: 
ɉɪɢ ɩɨɞɝɨɬɨɜɤɟ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ ɫɨ ɫɧɹɬɢɟɦ ɧɚɩɪɹɠɟɧɢɹ ɞɨɥɠɧɵ ɛɵɬɶ ɜ 
ɭɤɚɡɚɧɧɨɦ ɩɨɪɹɞɤɟ ɜɵɩɨɥɧɟɧɵ ɫɥɟɞɭɸɳɢɟ ɬɟɯɧɢɱɟɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ: 
- ɩɪɨɢɡɜɟɞɟɧɵ ɧɟɨɛɯɨɞɢɦɵɟ ɨɬɤɥɸɱɟɧɢɹ ɢ ɩɪɢɧɹɬɵ ɦɟɪɵ, ɩɪɟɩɹɬɫɬɜɭɸɳɢɟ 
ɩɨɞɚɱɢ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɦɟɫɬɨ ɪɚɛɨɬɵ ɜɫɥɟɞɫɬɜɢɟ ɨɲɢɛɨɱɧɨɝɨ ɢɥɢ 
ɫɚɦɨɩɪɨɢɡɜɨɥɶɧɨɝɨ ɜɤɥɸɱɟɧɢɹ ɤɨɦɦɭɬɚɰɢɨɧɧɵɯ ɚɩɩɚɪɚɬɨɜ;  
- ɧɚ ɩɪɢɜɨɞɚɯ ɪɭɱɧɨɝɨ ɢ ɧɚ ɤɥɸɱɚɯ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɞɨɥɠɧɵ ɛɵɬɶ 
ɜɵɜɟɲɟɧɵ ɡɚɩɪɟɳɚɸɳɢɟ ɩɥɚɤɚɬɵ; 
- ɩɪɨɜɟɪɟɧɨ ɨɬɫɭɬɫɬɜɢɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɹɯ, ɤɨɬɨɪɵɟ ɞɨɥɠɧɵ 
ɛɵɬɶ ɡɚɡɟɦɥɟɧɵ ɞɥɹ ɡɚɳɢɬɵ ɥɸɞɟɣ ɨɬ ɩɨɪɚɠɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ; 
- ɧɚɥɨɠɟɧɨ ɡɚɡɟɦɥɟɧɢɟ (ɜɤɥɸɱɟɧɵ ɡɚɡɟɦɥɹɸɳɢɟ ɧɨɠɢ, ɚ ɬɚɦ, ɝɞɟ ɨɧɢ 
ɨɬɫɭɬɫɬɜɭɸɬ, ɭɫɬɚɧɨɜɥɟɧɵ ɩɟɪɟɧɨɫɧɵɟ ɡɚɡɟɦɥɟɧɢɹ); 
- ɜɵɜɟɲɟɧɵ ɭɤɚɡɚɬɟɥɶɧɵɟ ɩɥɚɤɚɬɵ «Ɂɚɡɟɦɥɟɧɨ», ɨɝɪɚɠɞɟɧɵ ɩɪɢ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɪɚɛɨɱɢɟ ɦɟɫɬɚ ɢ ɨɫɬɚɜɲɢɟɫɹ ɩɨɞ ɧɚɩɪɹɠɟɧɢɟɦ ɬɨɤɨɜɟɞɭɳɢɟ 
ɱɚɫɬɢ, ɜɵɜɟɲɟɧɵ ɩɪɟɞɭɩɪɟɠɞɚɸɳɢɟ ɢ ɩɪɟɞɩɢɫɵɜɚɸɳɢɟ ɩɥɚɤɚɬɵ. 
5.1.3 ɉɨɠɚɪɨ– ɜɡɪɵɜɨɛɟɡɨɩɚɫɧɨɫɬɶ 
 
     ɗɥɟɤɬɪɨɤɨɬɟɥɶɧɚɹ ɨɬɧɨɫɢɬɫɹ ɤ ɤɚɬɟɝɨɪɢɢ «Ⱦ» ɩɨ ɩɨɠɚɪɨ-
ɜɡɪɵɜɨɛɟɡɨɩɚɫɧɨɫɬɢ. 
Ɍɚɛɥɢɰɚ 5.1.3 ȼɡɪɵɜɨɩɨɠɚɪɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢ ɨɛɟɫɩɟɱɟɧɢɟ ɫɪɟɞɫɬɜɚɦɢ 






















   
ɉɨɠɚɪɨɛɟɡɨɩɚɫɧɨɫɬɶ 
      ɉɨɠɚɪɧɚɹ ɨɯɪɚɧɚ ɨɛɴɟɤɬɨɜ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɩɨɠɚɪɧɨɣ ɫɥɭɠɛɨɣ ɤɨɦɩɥɟɤɫɚ 
(ɄɉɄ). 
ɉɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɜ ɚɪɯɢɬɟɤɬɭɪɧɨ - ɩɥɚɧɢɪɨɜɨɱɧɵɯ ɪɟɲɟɧɢɹɯ 
ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɤɨɧɫɬɪɭɤɰɢɣ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɫ 
ɪɟɝɥɚɦɟɧɬɢɪɨɜɚɧɧɵɦɢ ɩɪɟɞɟɥɚɦɢ ɨɝɧɟɫɬɨɣɤɨɫɬɢ ɢ ɝɨɪɸɱɟɫɬɶɸ, ɭɫɬɪɨɣɫɬɜɨɦ 
ɜ ɡɞɚɧɢɹɯ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɩɪɟɝɪɚɞ, ɦɟɪɨɩɪɢɹɬɢɹɦɢ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ 
ɷɜɚɤɭɚɰɢɢ ɥɸɞɟɣ. 
      ɋɨɛɥɸɞɚɸɬɫɹ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɪɚɡɪɵɜɵ ɦɟɠɞɭ ɡɞɚɧɢɹɦɢ ɢ 
ɫɨɨɪɭɠɟɧɢɹɦɢ, ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɩɪɨɟɡɞɵ ɩɨɠɚɪɧɵɯ ɚɜɬɨɦɚɲɢɧ ɤ ɡɞɚɧɢɹɦ ɢ 
ɫɨɨɪɭɠɟɧɢɹɦ. 
      ɇɚ ɩɨɞɫɬɚɧɰɢɹɯ ɜ ɜɨɡɞɭɯɨɡɚɛɨɪɧɵɯ ɬɪɭɛɚɯ ɢɫɩɨɥɶɡɭɸɬɫɹ ɢɧɞɢɤɚɬɨɪɵ 
ɞɵɦɚ ɢɨɧɢɡɢɪɨɜɚɧɧɨɝɨ ɬɢɩɚ ɢɥɢ ɬɢɩɚ ɮɨɬɨɩɪɢёɦɧɢɤɚ. Ɉɧɢ ɭɫɬɚɧɨɜɥɟɧɵ ɧɚ 
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ɩɨɬɨɥɤɚɯ ɩɨɦɟɳɟɧɢɣ ɢ ɜ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜɚɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɞɥɹ 
ɤɨɧɬɪɨɥɹ ɩɪɨɧɢɤɧɨɜɟɧɢɹ ɞɵɦɚ. Ʌɢɧɟɣɧɨɟ ɬɟɩɥɨɜɨɟ ɞɟɬɟɤɬɢɪɨɜɚɧɢɟ 
ɢɫɩɨɥɶɡɨɜɚɧɨ ɧɚ ɨɩɚɫɧɵɯ ɫɨɫɭɞɚɯ ɢ ɧɚɫɨɫɚɯ, ɪɚɫɩɨɥɚɝɚɸɳɢɯɫɹ ɧɚ ɨɬɤɪɵɬɨɣ 
ɩɥɨɳɚɞɤɟ. 
      ɉɪɨɟɤɬɢɪɭɟɦɵɟ ɡɞɚɧɢɹ, ɫɨɨɪɭɠɟɧɢɹ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɢɧɠɟɧɟɪɧɨ – ɬɟɯɧɢɱɟɫɤɢɦɢ ɫɪɟɞɫɬɜɚɦɢ ɩɨɠɚɪɧɨɣ ɡɚɳɢɬɵ: 
- ɫɢɫɬɟɦɚɦɢ ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɫ ɝɢɞɪɚɧɬɚɦɢ; 
- ɩɟɪɟɞɜɢɠɧɵɦɢ ɭɫɬɚɧɨɜɤɚɦɢ ɩɟɧɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ; 
     Ɉɬɜɟɬɜɥɟɧɢɟ ɨɬ ɩɚɥɶɰɟɜɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ ɩɨɠɚɪɧɨɣ ɜɨɞɵ ɤ ɩɨɠɚɪɧɵɦ  
ɦɨɧɢɬɨɪɚɦ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɞɢɚɦɟɬɪɨɦ 150ɦɦ, ɨɬɫɟɤɚɸɳɢɣ ɤɥɚɩɚɧ 
ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ ɦɟɫɬɟ ɩɨɞɫɨɟɞɢɧɟɧɢɹ ɨɬɜɟɬɜɥɟɧɢɹ ɤ ɤɨɥɶɰɟɜɨɦɭ 
ɬɪɭɛɨɩɪɨɜɨɞɭ ɩɨɠɚɪɧɨɣ ɜɨɞɵ ɢ ɜɬɨɪɨɣ ɤɥɚɩɚɧ ɭ ɩɨɠɚɪɧɨɝɨ ɦɨɧɢɬɨɪɚ. 
ɉɨɠɚɪɧɵɟ ɦɨɧɢɬɨɪɵ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɦɢɧɢɦɭɦ 15 ɦɟɬɪɨɜ ɨɬ 
ɡɚɳɢɳɚɟɦɨɝɨ ɨɛɴɟɤɬɚ. Ⱦɥɹ ɡɚɳɢɬɵ ɩɟɪɫɨɧɚɥɚ, ɭɩɪɚɜɥɹɸɳɟɝɨ ɦɨɧɢɬɨɪɨɦ 
ɩɨɠɚɪɧɨɣ ɜɨɞɵ, ɨɬ ɬɟɩɥɨɜɨɝɨ ɢɡɥɭɱɟɧɢɹ, ɧɚ ɤɚɠɞɨɦ ɦɨɧɢɬɨɪɟ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɡɚɳɢɬɧɵɣ ɷɤɪɚɧ. Ɍɚɦ, ɝɞɟ ɦɨɧɢɬɨɪɚɦɢ ɩɨɠɚɪɧɨɣ ɜɨɞɵ 
ɩɨɞɚёɬɫɹ ɩɟɧɚ, ɞɨɥɠɧɵ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɧɚɫɚɞɤɢ ɜɨɡɞɭɯɨɧɚɞɭɜɧɨɝɨ ɬɢɩɚ. 
Ɇɢɧɢɦɚɥɶɧɨɟ ɪɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ ɧɚ ɧɚɫɚɞɤɟ ɩɨɠɚɪɧɨɝɨ ɦɨɧɢɬɨɪɚ 0,4 Ɇɉɚ ɢ 
ɪɚɞɢɭɫ ɫɬɪɭɣɧɨɝɨ ɪɚɫɩɵɥɟɧɢɹ ɦɢɧɢɦɭɦ 30 ɦɟɬɪɨɜ. Ɇɨɧɢɬɨɪɵ ɨɛɥɚɞɚɸɬ 
ɫɩɨɫɨɛɧɨɫɬɶɸ ɜɪɚɳɚɬɶɫɹ ɧɚ 3600 ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ ɢ ɨɬ ɩɥɸɫ 750 
ɞɨ ɦɢɧɭɫ 450 ɜ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ. 
       ɉɟɪɜɢɱɧɵɟ ɫɪɟɞɫɬɜɚ ɩɨɠɚɪɨɬɭɲɟɧɢɹ. ɉɨɪɬɚɬɢɜɧɨɟ ɢ ɩɟɪɟɞɜɢɠɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ 
ɫɥɟɞɭɸɳɢɦ: 
1. ɉɨɪɬɚɬɢɜɧɵɟ ɭɝɥɟɤɢɫɥɨɬɧɵɟ ɨɝɧɟɬɭɲɢɬɟɥɢ – ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɧɚ ɩɥɨɳɚɞɤɚɯ 
ɫ ɨɛɨɪɭɞɨɜɚɧɢɟɦ, ɝɞɟ ɧɟɜɨɡɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɟɧɧɵɯ ɨɝɧɟɬɭɲɢɬɟɥɟɣ, ɚ 
ɢɦɟɧɧɨ – ɡɞɚɧɢɟ ɩɨɞɫɬɚɧɰɢɢ ɢ ɰɟɧɬɪɚ ɭɩɪɚɜɥɟɧɢɹ. 
2.  ɉɨɠɚɪɧɵɟ ɳɢɬɵ ɜɧɟ ɡɞɚɧɢɣ ɪɚɡɦɟɳɚɸɬɫɹ ɫ ɪɚɫɱёɬɨɦ ɨɛɫɥɭɠɢɜɚɧɢɹ 
ɨɞɧɢɦ ɳɢɬɨɦ ɝɪɭɩɩɵ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɜ ɪɚɞɢɭɫɟ 300 ɦɟɬɪɨɜ. ɇɚ ɤɚɠɞɨɦ 
ɳɢɬɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɞɜɚ ɩɟɧɧɵɯ ɨɝɧɟɬɭɲɢɬɟɥɹ, ɨɞɢɧ ɭɝɥɟɤɢɫɥɨɬɧɵɣ, 
ɞɜɚ ɬɨɩɨɪɚ, ɬɪɢ ɛɚɝɪɚ, ɞɜɟ ɥɨɩɚɬɵ, ɞɜɚ ɜɟɞɪɚ ɢ ɹɳɢɤ ɫ ɩɟɫɤɨɦ. 
 3.      ɉɨɠɚɪɧɨɟ ɞɟɩɨ ɜɤɥɸɱɚɟɬ ɞɜɟ ɩɨɠɚɪɧɵɟ ɦɚɲɢɧɵ, ɨɞɧɭ ɩɨɠɚɪɧɭɸ 
ɦɚɲɢɧɭ ɩɟɧɧɨɝɨ ɬɭɲɟɧɢɹ, ɨɞɧɭ ɚɜɚɪɢɣɧɭɸ ɦɟɞɢɰɢɧɫɤɭɸ ɦɚɲɢɧɭ. 
 
5.1.4 ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɲɭɦ 
 
     Ɉɫɧɨɜɧɵɦɢ ɩɪɢɱɢɧɚɦɢ ɨɛɪɚɡɨɜɚɧɢɹ ɲɭɦɚ ɜ ɷɥɟɤɬɪɨɤɨɬɟɥɶɧɨɣ ɹɜɥɹɸɬɫɹ 
ɪɚɛɨɬɚɸɳɢɟ ɧɚɫɨɫɵ, ɧɚɝɪɟɜɚɬɟɥɶɧɵɟ ɤɨɬɥɵ, ɜɟɧɬɢɥɹɬɨɪɧɵɟ ɭɫɬɚɧɨɜɤɢ ɢ 
ɷɥɟɤɬɪɨɩɪɢɜɨɞɚ. 
     ɉɨ ɯɚɪɚɤɬɟɪɧɨɦɭ ɫɩɟɤɬɪɭ ɲɭɦɵ ɩɨɞɪɚɡɞɟɥɹɸɬ ɧɚ ɬɨɧɚɥɶɧɵɟ ɢ 
ɲɢɪɨɤɨɩɨɥɨɫɧɵɟ. ɉɪɨɦɵɲɥɟɧɧɵɣ ɲɭɦ ɨɬ ɪɚɛɨɬɚɸɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɟɥɹɬ 
ɧɚ ɧɢɡɤɨɱɚɫɬɨɬɧɵɟ (300400 Ƚɰ), ɫɪɟɞɧɟɱɚɫɬɨɬɧɵɟ (4001000 Ƚɰ) ɢ 
ɜɵɫɨɤɨɱɚɫɬɨɬɧɵɟ (ɜɵɲɟ 1000 Ƚɰ). ɍɱɢɬɵɜɚɹ, ɱɬɨ ɜɟɪɯɧɢɣ ɩɪɟɞɟɥ ɞɢɚɩɚɡɨɧɚ 
ɜɨɫɩɪɢɹɬɢɹ ɲɭɦɚ ɱɟɥɨɜɟɤɨɦ ɨɤɨɥɨ 130 ɞȻ, ɬɟɦ ɫɚɦɵɦ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ 
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ɲɭɦ ɩɪɟɞɫɬɚɜɥɹɟɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɭɸ ɜɪɟɞɧɨɫɬɶ, ɨɬɪɢɰɚɬɟɥɶɧɨ ɫɤɚɡɵɜɚɹɫɶ ɧɚ 
ɜɟɫɶ ɨɪɝɚɧɢɡɦ ɢ ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɧɚ ɰɟɧɬɪɚɥɶɧɭɸ ɧɟɪɜɧɭɸ ɫɢɫɬɟɦɭ  
ɱɟɥɨɜɟɤɚ. ɒɭɦ ɬɚɤɠɟ ɩɪɢɜɨɞɢɬ ɤ ɭɯɭɞɲɟɧɢɸ ɫɥɭɯɚ, ɨɫɥɚɛɥɹɟɬ ɜɧɢɦɚɧɢɟ, 
ɡɚɦɟɞɥɹɟɬ ɫɤɨɪɨɫɬɶ ɪɟɚɤɰɢɢ, ɬɟɦ ɫɚɦɵɦ ɫɧɢɠɚɟɬɫɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 
ɬɪɭɞɚ, ɫɧɢɠɚɟɬɫɹ ɜɨɫɩɪɢɹɬɢɟ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɯ ɫɢɝɧɚɥɨɜ, ɱɬɨ ɦɨɠɟɬ 
ɩɪɢɜɟɫɬɢ ɤ ɬɪɚɜɦɚɬɢɡɦɭ. Ɋɚɡɥɢɱɚɸɬ ɬɪɢ ɫɬɭɩɟɧɢ ɜɪɟɞɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɲɭɦɚ 
ɧɚ ɱɟɥɨɜɟɤɚ: 
      1. ɋ ɭɪɨɜɧɟɦ ɲɭɦɚ 140 ɞȻ, ɜɵɡɵɜɚɸɳɚɹ ɦɟɯɚɧɢɱɟɫɤɨɟ ɩɨɜɪɟɠɞɟɧɢɟ 
ɨɪɝɚɧɨɜ ɫɥɭɯɚ; 
      2. ɋ ɭɪɨɜɧɟɦ ɲɭɦɚ 120 ɞȻ ɧɚ ɧɢɡɤɢɯ ɱɚɫɬɨɬɚɯ ɢ 90 ɞȻ ɧɚ ɫɪɟɞɧɢɯ, 
ɜɵɡɵɜɚɟɬ ɧɟɨɛɪɚɬɢɦɵɟ ɩɪɨɰɟɫɫɵ ɜ ɨɪɝɚɧɚɯ ɫɥɭɯɚ ɢ ɝɥɭɯɨɬɭ; 
      3. ɒɭɦ ɧɚ ɛɨɥɟɟ ɧɢɡɤɢɯ ɭɪɨɜɧɹɯ, ɜɪɟɞɧɨ ɜɥɢɹɸɳɢɣ ɧɚ ɧɟɪɜɧɭɸ ɢ 
ɫɟɪɞɟɱɧɨ ɫɨɫɭɞɢɫɬɭɸ ɫɢɫɬɟɦɵ. 
 
5.1.4.1. Ɇɟɪɵ ɛɨɪɶɛɵ ɫ ɲɭɦɨɦ 
 
     Ⱦɥɹ ɫɧɢɠɟɧɢɹ ɲɭɦɚ ɞɨ ɞɨɩɭɫɬɢɦɵɯ ɡɧɚɱɟɧɢɣ ɧɟɨɛɯɨɞɢɦɨ ɨɫɭɳɟɫɬɜɥɹɬɶ 
ɫɥɟɞɭɸɳɢɟ ɦɟɪɵ: 
       1. Ɍɟɯɧɢɱɟɫɤɢɟ ɦɟɪɵ.  ɍɦɟɧɶɲɟɧɢɟ ɲɭɦɚ ɜ ɢɫɬɨɱɧɢɤɟ ɢ ɡɚɦɟɧɚ ɲɭɦɧɵɯ 
ɩɪɨɰɟɫɫɨɜ ɧɚ ɦɟɧɟɟ ɲɭɦɧɵɟ; 
       2. ɋɬɪɨɢɬɟɥɶɧɨ-ɚɤɭɫɬɢɱɟɫɤɢɟ. Ɉɫɧɨɜɚɧɵ ɧɚ ɩɪɢɦɟɧɟɧɢɢ ɡɜɭɤɨɢɡɨɥɹɰɢɢ, 
ɨɛɥɢɰɨɜɤɨɣ ɜɧɭɬɪɟɧɧɢɯ ɫɬɟɧ ɡɜɭɤɨɩɨɝɥɨɳɚɸɳɢɦɢ ɦɚɬɟɪɢɚɥɚɦɢ ɢ 
ɩɪɢɦɟɧɟɧɢɟ ɡɜɭɤɨɢɡɨɥɢɪɭɸɳɢɯ ɤɨɠɭɯɨɜ ɢ ɭɤɪɵɬɢɣ; 
       3. Ⱦɢɫɬɚɧɰɢɨɧɧɨɟ ɭɩɪɚɜɥɟɧɢɟ ɲɭɦɧɵɦɢ ɦɚɲɢɧɚɦɢ; 
       4. ɉɪɢɦɟɧɟɧɢɟ ɫɪɟɞɫɬɜ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ; 
       5. Ɉɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɢ ɝɢɝɢɟɧɢɱɟɫɤɢɟ ɦɟɪɵ. ȼɵɛɨɪ ɪɚɰɢɨɧɚɥɶɧɨɝɨ 
ɪɟɠɢɦɚ ɬɪɭɞɚ ɢ ɨɬɞɵɯɚ, ɫɨɤɪɚɳɟɧɢɟ ɜɪɟɦɟɧɢ ɧɚɯɨɠɞɟɧɢɹ ɜ ɲɭɦɧɵɯ 
ɩɪɨɰɟɫɫɚɯ, ɩɟɪɢɨɞɢɱɟɫɤɢɣ ɨɬɞɵɯ ɜ ɫɩɟɰɢɚɥɶɧɨ ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɩɨɦɟɳɟɧɢɹɯ ɫ 




     ɉɨ ɭɫɥɨɜɢɹɦ ɷɥɟɤɬɪɨɛɟɡɨɩɚɫɧɨɫɬɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ ɪɚɡɞɟɥɹɸɬ ɧɚ 
ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ ɧɚɩɪɹɠɟɧɢɟɦ ɞɨ 1000ȼ ɜɤɥɸɱɢɬɟɥɶɧɨ ɢ ɜɵɲɟ 1000ȼ. 
ɗɥɟɤɬɪɨɛɟɡɨɩɚɫɧɨɫɬɶɸ ɧɚɡɵɜɚɟɬɫɹ ɫɢɫɬɟɦɚ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ ɢ ɬɟɯɧɢɱɟɫɤɢɯ 
ɦɟɪɨɩɪɢɹɬɢɣ ɢ ɫɪɟɞɫɬɜ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɡɚɳɢɬɭ ɥɸɞɟɣ ɨɬ ɜɪɟɞɧɨɝɨ ɢ 
ɨɩɚɫɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤɚ, ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɞɭɝɢ, 
ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ ɢ ɫɬɚɬɢɱɟɫɤɨɝɨ ɷɥɟɤɬɪɢɱɟɫɬɜɚ. Ɉɧɚ ɞɨɫɬɢɝɚɟɬɫɹ: 
ɤɨɧɫɬɪɭɤɰɢɟɣ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ; ɬɟɯɧɢɱɟɫɤɢɦɢ ɫɩɨɫɨɛɚɦɢ ɢ ɫɪɟɞɫɬɜɚɦɢ 
ɡɚɳɢɬɵ; ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɦɢ ɢ ɬɟɯɧɢɱɟɫɤɢɦɢ ɦɟɪɨɩɪɢɹɬɢɹɦɢ. Ɍɪɟɛɨɜɚɧɢɹ 
(ɩɪɚɜɢɥɚ ɧ ɧɨɪɦɵ) ɷɥɟɤɬɪɨɛɟɡɨɩɚɫɧɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɭɫɬɪɨɣɫɬɜɚ 
ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ ɢɡɥɨɠɟɧɵ ɜ ɫɢɫɬɟɦɟ ɫɬɚɧɞɚɪɬɨɜ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ, ɚ 
ɬɚɤɠɟ ɜ ɫɬɚɧɞɚɪɬɚɯ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ ɩɚ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɢɟ ɢɡɞɟɥɢɹ. 
Ɍɟɯɧɢɱɟɫɤɢɟ ɫɩɨɫɨɛɵ ɢ ɫɪɟɞɫɬɜɚ ɡɚɳɢɬɵ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ 
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ɷɥɟɤɬɪɨɛɟɡɨɩɚɫɧɨɫɬɶ, ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɫ ɭɱɟɬɨɦ (ȽɈɋɌ 12,1.019—79): 
ɧɨɦɢɧɚɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɪɨɞɚ ɢ ɱɚɫɬɨɬɵ ɬɨɤɚ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ; ɫɩɨɫɨɛɚ 
 ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ (ɨɬ ɫɬɚɰɢɨɧɚɪɧɨɣ ɫɟɬɢ, ɨɬ ɚɜɬɨɧɨɦɧɨɝɨ ɢɫɬɨɱɧɢɤɚ 
ɩɢɬɚɧɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɟɣ); ɪɟɠɢɦɚ ɧɟɣɬɪɚɥɢ (ɫɪɟɞɧɟɣ ɬɨɱɤɢ) ɢɫɬɨɱɧɢɤɚ 
ɩɢɬɚɧɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɟɣ (ɢɡɨɥɢɪɨɜɚɧɧɚɹ, ɡɚɡɟɦɥɟɧɧɚɹ ɧɟɣɬɪɚɥɶ); ɜɢɞɚ 
ɢɫɩɨɥɧɟɧɢɹ (ɫɬɚɰɢɨɧɚɪɧɵɟ, ɩɟɪɟɞɜɢɠɧɵɟ, ɩɟɪɟɧɨɫɧɵɟ); ɭɫɥɨɜɢɣ ɜɧɟɲɧɟɣ 
ɫɪɟɞɵ (ɩɨɦɟɳɟɧɢɹ: ɨɫɨɛɨ ɨɩɚɫɧɵɟ, ɩɨɜɵɲɟɧɧɨɣ ɨɩɚɫɧɨɫɬɢ, ɛɟɡ ɩɨɜɵɲɟɧɧɨɣ 
ɨɩɚɫɧɨɫɬɢ, ɧɚ ɨɬɤɪɵɬɨɦ ɜɨɡɞɭɯɟ). 
 
5.1.6. Ɍɟɯɧɢɱɟɫɤɢɟ ɫɩɨɫɨɛɵ ɢ ɫɪɟɞɫɬɜɚ ɡɚɳɢɬɵ 
 
     Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɷɥɟɤɬɪɨɛɟɡɨɩɚɫɧɨɫɬɢ ɞɨɥɠɧɵ ɩɪɢɦɟɧɹɬɶɫɹ ɨɬɞɟɥɶɧɨ ɢɥɢ 
ɜ ɫɨɱɟɬɚɧɢɢ ɞɪɭɝ ɫ ɞɪɭɝɨɦ ɫɥɟɞɭɸɳɢɟ ɬɟɯɧɢɱɟɫɤɢɟ ɫɩɨɫɨɛɵ ɢ ɫɪɟɞɫɬɜɚ:  
ɢɡɨɥɹɰɢɹ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ (ɪɚɛɨɱɚɹ, ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ, ɭɫɢɥɟɧɧɚɹ  
ɞɜɨɣɧɚɹ); ɨɝɪɚɞɢɬɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ; ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɚɹ ɫɢɝɧɚɥɢɡɚɰɢɹ, 
ɛɥɨɤɢɪɨɜɤɚ, ɡɧɚɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ; ɪɚɫɩɨɥɨɠɟɧɢɟ ɧɚ ɛɟɡɨɩɚɫɧɨɣ ɜɵɫɨɬɟ; ɦɚɥɨɟ 
ɧɚɩɪɹɠɟɧɢɟ; ɡɚɳɢɬɧɨɟ ɡɚɡɟɦɥɟɧɢɟ, ɡɚɧɭɥɟɧɢɟ ɢ ɡɚɳɢɬɧɨɟ ɨɬɤɥɸɱɟɧɢɟ; 
ɜɵɪɚɜɧɢɜɚɧɢɟ ɩɨɬɟɧɰɢɚɥɨɜ; ɷɥɟɤɬɪɢɱɟɫɤɨɟ ɪɚɡɞɟɥɟɧɢɟ ɫɟɬɟɣ; ɫɪɟɞɫɬɜɚ 
ɡɚɳɢɬɵ ɢ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɟ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ. 
 
ɂɡɨɥɹɰɢɹ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ. 
      ɂɫɩɪɚɜɧɚɹ ɢɡɨɥɹɰɢɹ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɵɦ ɭɫɥɨɜɢɟɦ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦ 
ɛɟɡɨɩɚɫɧɨɫɬɶ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ. Ɉɫɧɨɜɧɵɦɢ ɩɪɢɱɢɧɚɦɢ 
ɧɚɪɭɲɟɧɢɹ ɢɡɨɥɹɰɢɢ ɢ ɭɯɭɞɲɟɧɢɹ ɟɟ ɤɚɱɟɫɬɜ ɹɜɥɹɸɬɫɹ: ɧɚɝɪɟɜɚɧɢɟ ɪɚɛɨɱɢɦɢ 
ɢ ɩɭɫɤɨɜɵɦɢ ɬɨɤɚɦɢ ɢ ɬɨɤɚɦɢ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ, ɬɟɩɥɨɦ ɩɨɫɬɨɪɨɧɧɢɯ 
ɢɫɬɨɱɧɢɤɨɜ, ɫɨɥɧɟɱɧɨɣ ɪɚɞɢɚɰɢɟɣ ɢ ɬ. ɩ.; ɞɢɧɚɦɢɱɟɫɤɢɟ ɭɫɢɥɢɹ, ɫɦɟɳɟɧɢɟ, 
ɢɫɬɢɪɚɧɢɟ, ɦɟɯɚɧɢɱɟɫɤɢɟ ɩɨɜɪɟɠɞɟɧɢɹ, ɜɨɡɧɢɤɚɸɳɢɟ ɩɪɢ ɦɚɥɨɦ ɪɚɞɢɭɫɟ 
ɢɡɝɢɛɚ ɤɚɛɟɥɟɣ, ɱɪɟɡɦɟɪɧɵɯ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɭɫɢɥɢɹɯ ɩɪɢ ɜɢɛɪɚɰɢɹɯ ɢ ɬ. ɩ.; 
ɜɨɡɞɟɣɫɬɜɢɟ ɡɚɝɪɹɡɧɟɧɢɹ, ɦɚɫɟɥ, ɛɟɧɡɢɧɚ, ɜɥɚɝɢ, ɯɢɦɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ. 
ȼ ɫɢɥɨɜɵɯ ɢ ɨɫɜɟɬɢɬɟɥɶɧɵɯ ɫɟɬɹɯ ɧɚɩɪɹɠɟɧɢɟɦ ɞɨ 1000ȼ ɜɟɥɢɱɢɧɚ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɢɡɨɥɹɰɢɢ ɦɟɠɞɭ ɥɸɛɵɦ ɩɪɨɜɨɞɨɦ ɢ ɡɟɦɥɟɣ, ɚ ɬɚɤɠɟ ɦɟɠɞɭ 
ɞɜɭɦɹ ɩɪɨɜɨɞɧɢɤɚɦɢ, ɢɡɦɟɪɟɧɧɚɹ ɦɟɠɞɭ ɞɜɭɦɹ ɫɦɟɠɧɵɦɢ ɩɪɟɞɨɯɪɚɧɢɬɟɥɹɦɢ 
ɢɥɢ ɞɚ ɩɨɫɥɟɞɧɢɦɢ ɩɪɟɞɨɯɪɚɧɢɬɟɥɹɦɢ, ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 0,5 ɆɈɦ, 
ɋɭɳɟɫɬɜɭɸɬ ɧɨɪɦɵ ɧɚ ɤɚɱɟɫɬɜɨ ɢɡɨɥɹɰɢɢ ɨɬɞɟɥɶɧɵɯ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ.                       
ɋɨɫɬɨɹɧɢɟ ɢɡɨɥɹɰɢɢ ɩɪɨɜɟɪɹɟɬɫɹ ɩɟɪɟɞ ɜɜɨɞɨɦ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ ɜ 
ɷɤɫɩɥɭɚɬɚɰɢɸ, ɩɨɫɥɟ ɟɟ ɪɟɦɨɧɬɚ, ɚ ɬɚɤɠɟ ɩɨɫɥɟ ɞɥɢɬɟɥɶɧɨɝɨ ɟɟ ɩɪɟɛɵɜɚɧɢɹ ɜ 
ɧɟɪɚɛɨɱɟɦ ɩɨɥɨɠɟɧɢɢ. Ʉɪɨɦɟ ɬɨɝɨ, ɩɪɨɜɨɞɢɬɫɹ ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɣ ɤɨɧɬɪɨɥɶ 
ɢɡɨɥɹɰɢɢ ɫ ɩɨɦɨɳɶɸ ɫɩɟɰɢɚɥɶɧɵɯ ɩɪɢɛɨɪɨɜ: ɨɦɦɟɬɪɨɜ ɢ ɦɟɝɨɦɦɟɬɪɨɜ. 
ɉɪɚɜɢɥɚ ɬɟɯɧɢɱɟɫɤɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ ɩɨɬɪɟɛɢɬɟɥɟɣ 
ɩɪɟɞɩɢɫɵɜɚɸɬ ɩɪɨɜɨɞɢɬɶ ɬɚɤɨɣ ɤɨɧɬɪɨɥɶ в ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ ɞɨ 1000ȼ ɧɨ 
ɪɟɠɟ 1 ɪɚɡɚ ɜ ɬɪɢ ɝɨɞɚ. ȼ ɬɟɯ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɫɢɥɨɜɵɟ ɢɥɢ ɨɫɜɟɬɢɬɟɥɶɧɵɟ ɫɟɬɢ 
ɢɦɟɸɬ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɢɡɨɥɹɰɢɢ ɧɢɠɟ ɧɨɪɦɢɪɨɜɚɧɧɨɝɨ ɡɧɚɱɟɧɢɹ, ɧɟɨɛɯɨɞɢɦɨ 
ɩɪɢɧɢɦɚɬɶ ɧɟɦɟɞɥɟɧɧɵɟ ɦɟɪɵ ɤ ɜɨɫɫɬɚɧɨɜɥɟɧɢɸ ɢɡɨɥɹɰɢɢ ɞɨ ɧɨɪɦɵ ɢɥɢ ɤ 
ɩɨɥɧɨɣ, ɢɥɢ ɱɚɫɬɢɱɧɨɣ ɡɚɦɟɧɟ ɩɪɨɜɨɞɤɢ. 
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     Ⱦɜɨɣɧɚɹ ɢɡɨɥɹɰɢɹ — ɷɬɨ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɢɡɨɥɹɰɢɹ, ɫɨɫɬɨɹɳɚɹ ɢɡ ɪɚɛɨɱɟɣ ɢ 
ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɡɨɥɹɰɢɢ. ɉɨɫɥɟɞɧɹɹ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɞɥɹ ɡɚɳɢɬɵ ɨɬ  
ɩɨɪɚɠɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ ɜ ɫɥɭɱɚɟ ɩɨɜɪɟɠɞɟɧɢɹ ɪɚɛɨɱɟɣ ɢɡɨɥɹɰɢɢ ɋ 
ɞɜɨɣɧɨɣ ɢɡɨɥɹɰɢɟɣ (ɫ ɩɥɚɫɬɦɚɫɫɨɜɵɦɢ ɤɨɪɩɭɫɚɦɢ) ɢɡɝɨɬɨɜɥɹɸɬ 
ɷɥɟɤɬɪɢɮɢɰɢɪɨɜɚɧɧɵɣ ɢɧɫɬɪɭɦɟɧɬ, ɩɟɪɟɧɨɫɧɵɟ ɫɜɟɬɢɥɶɧɢɤɢ, ɧɟɤɨɬɨɪɵɟ 
ɛɵɬɨɜɵɟ ɭɫɬɚɧɨɜɤɢ ɢ ɷɥɟɤɬɪɨɢɡɦɟɪɢɬɟɥɶɧɵɟ ɩɪɢɛɨɪɵ. ɇɚ ɤɨɪɩɭɫɟ 
ɬɨɤɨɩɪɢɟɦɧɢɤɚ ɫ ɞɜɨɣɧɨɣ ɢɡɨɥɹɰɢɟɣ ɧɚ ɜɢɞɧɨɦ ɦɟɫɬɟ ɧɚɧɨɫɢɬɫɹ 
ɝɟɨɦɟɬɪɢɱɟɫɤɢɣ ɡɧɚɤ—ɤɜɚɞɪɚɬ ɜ ɤɜɚɞɪɚɬɟ.  
     Ɉɝɪɚɞɢɬɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ. ȼ ɫɥɭɱɚɹɯ ɤɨɝɞɚ ɬɨɤɨɜɟɞɭɳɢɟ ɱɚɫɬɢ 
ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɧɟ ɢɦɟɸɬ ɤɨɧɫɬɪɭɤɰɢɨɧɧɨɝɨ ɭɤɪɵɬɢɹ ɢ ɞɨɫɬɭɩɧɵ  
ɩɪɢɤɨɫɧɨɜɟɧɢɸ, ɨɧɢ ɞɨɥɠɧɵ ɢɦɟɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɡɚɳɢɬɧɵɟ ɨɝɪɚɠɞɟɧɢɹ. 
Ɉɧɢ ɜɵɩɨɥɧɹɸɬɫɹ ɢɡ ɧɟɝɨɪɸɱɟɝɨ ɢɥɢ ɬɪɭɞɧɨ ɝɨɪɸɱɟɝɨ ɦɚɬɟɪɢɚɥɚ ɜ ɜɢɞɟ 
ɤɨɠɭɯɨɜ, ɤɪɵɲɟɤ, ɹɳɢɤɨɜ, ɫɟɬɨɤ ɢ ɞɨɥɠɧɵ ɨɛɥɚɞɚɬɶ ɞɨɫɬɚɬɨɱɧɨɣ  
ɦɟɯɚɧɢɱɟɫɤɨɣ ɩɪɨɱɧɨɫɬɶɸ ɢ ɢɦɟɬɶ ɬɚɤɨɟ ɤɨɧɫɬɪɭɤɬɢɜɧɨɟ ɢɫɩɨɥɧɟɧɢɟ, ɱɬɨɛɵ  
ɫɧɹɬɢɟ ɢɥɢ ɨɬɤɪɵɜɚɧɢɟ ɢɯ ɛɵɥɨ ɜɨɡɦɨɠɧɨ ɬɨɥɶɤɨ ɩɪɢ ɩɨɦɨɳɢ ɫɩɟɰɢɚɥɶɧɵɯ 
ɢɧɫɬɪɭɦɟɧɬɨɜ ɢɥɢ ɤɥɸɱɟɣ ɢ ɪɚɛɨɬɧɢɤɚɦɢ, ɤɨɬɨɪɵɦ ɷɬɨ ɩɨɪɭɱɟɧɨ. ɋɴɟɦɧɵɟ 
ɤɪɵɲɤɢ, ɡɚɤɪɟɩɥɟɧɧɵɟ ɛɨɥɬɚɦɢ, ɧɟ ɨɛɟɫɩɟɱɢɜɚɸɬ ɧɚɞɟɠɧɨɣ ɡɚɳɢɬɵ, ɛɨɥɟɟ 
ɧɚɞɟɠɧɵ ɤɪɵɲɤɢ, ɭɤɪɟɩɥɟɧɧɵɟ ɧɚ ɲɚɪɧɢɪɚɯ, ɡɚɩɢɪɚɸɳɢɟɫɹ ɧɚ ɡɚɦɨɤ ɢɥɢ 
ɡɚɩɨɪ. 
     ȼ ɨɛɳɟɫɬɜɟɧɧɵɯ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɧɟɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɢɯ ɩɨɦɟɳɟɧɢɹɯ 
ɬɨɤɨɜɟɞɭɳɢɟ ɱɚɫɬɢ ɞɨɥɠɧɵ ɢɦɟɬɶ ɫɩɥɨɲɧɵɟ ɨɝɪɚɠɞɟɧɢɹ. ȼ 
ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɢɯ ɩɨɦɟɳɟɧɢɹɯ ɩɪɢ ɧɚɩɪɹɠɟɧɢɢ ɞɨ 1000ȼ ɨɝɪɚɠɞɟɧɢɹ 
ɦɨɝɭɬ ɛɵɬɶ ɫɟɬɱɚɬɵɦɢ ɢɥɢ ɞɵɪɱɚɬɵɦɢ. 
      Ⱦɥɹ ɞɨɫɬɭɩɚ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɤ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɸ ɢɥɢ ɬɨɤɨɜɟɞɭɳɢɦ 
ɱɚɫɬɹɦ ɩɨɫɥɟɞɧɟɝɨ (ɩɪɢ ɨɫɦɨɬɪɟ ɢ ɪɟɦɨɧɬɟ) ɜ ɨɝɪɚɠɞɟɧɢɹɯ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɨɬɤɪɵɜɚɸɳɢɟɫɹ ɱɚɫɬɢ: ɤɪɵɲɤɢ, ɞɜɟɪɰɵ, ɞɜɟɪɢ ɢ ɬ. ɞ. 
ɗɬɢ ɱɚɫɬɢ ɡɚɤɪɵɜɚɸɬɫɹ ɫɩɟɰɢɚɥɶɧɵɦɢ ɡɚɩɨɪɚɦ ɢɥɢ ɫɧɚɛɠɚɸɬɫɹ 
ɛɥɨɤɢɪɨɜɤɚɦɢ. 
                                
5.1.7. Ȼɥɨɤɢɪɨɜɨɱɧɵɟ ɭɫɬɪɨɣɫɬɜɚ 
 
Ȼɥɨɤɢɪɨɜɤɢ ɢɫɤɥɸɱɚɸɬ ɨɩɚɫɧɨɫɬɢ ɩɪɢɤɨɫɧɨɜɟɧɢɹ ɢɥɢ ɩɪɢɛɥɢɠɟɧɢɹ ɤ 
ɬɨɤɨɜɟɞɭɳɢɦ ɱɚɫɬɹɦ ɜ ɬɨ ɜɪɟɦɹ, ɤɨɝɞɚ ɨɧɢ ɧɚɯɨɞɹɬɫɹ ɩɨɞ ɧɚɩɪɹɠɟɧɢɟɦ. 
ɉɪɢɧɰɢɩɵ ɛɥɨɤɢɪɨɜɤɢ ɡɚɤɥɸɱɚɸɬɫɹ ɜ ɫɥɟɞɭɸɳɟɦ: 
ɚ) ɩɪɢ ɨɬɤɪɵɜɚɧɢɢ ɤɨɠɭɯɨɜ ɢɥɢ ɨɝɪɚɠɞɟɧɢɹ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ 
ɩɪɨɢɫɯɨɞɢɬ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɨɬɤɥɸɱɟɧɢɟ ɞɚɧɧɨɝɨ ɭɫɬɪɨɣɫɬɜ ɨɬ ɢɫɬɨɱɧɢɤɚ 
ɬɨɤɚ; 
ɛ) ɨɬɤɪɵɜɚɧɢɟ ɤɨɠɭɯɨɜ ɢɥɢ ɨɝɪɚɠɞɟɧɢɣ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ 
ɫɬɚɧɨɜɢɬɫɹ ɜɨɡɦɨɠɧɵɦ ɬɨɥɶɤɨ ɩɨɫɥɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɨɬɤɥɸɱɟɧɢɹ ɞɚɧɧɨɝɨ 
ɭɫɬɪɨɣɫɬɜɚ ɨɬ ɢɫɬɨɱɧɢɤɚ ɬɨɤɚ. 
 ɉɨ ɤɨɧɫɬɪɭɤɬɢɜɧɨɦɭ ɢɫɩɨɥɧɟɧɢɸ ɛɥɨɤɢɪɨɜɨɱɧɵɟ ɭɫɬɪɨɣɫɬɜ ɦɨɝɭɬ ɛɵɬɶ 
ɦɟɯɚɧɢɱɟɫɤɢɦɢ, ɷɥɟɤɬɪɢɱɟɫɤɢɦɢ ɢ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦɢ. 
ȼ ɚɩɩɚɪɚɬɭɪɟ ɚɜɬɨɦɚɬɢɤɢ, ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɦɚɲɢɧ ɢ ɪɚɞɢɨɭɫɬɚɧɨɜɤɚɯ 
ɩɪɢɦɟɧɹɸɬɫɹ ɛɥɨɱɧɵɟ ɫɯɟɦɵ, ɨɫɭɳɟɫɬɜɥɹɸɳɢɟ ɦɟɯɚɧɢɱɟɫɤɭɸ ɛɥɨɤɢɪɨɜɤɭ. 
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ȼ ɨɛɳɟɦ ɤɨɪɩɭɫɟ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɨɬɞɟɥɶɧɵ ɛɥɨɤɢ, ɤɨɬɨɪɵɟ ɫɨɟɞɢɧɹɸɬɫɹ ɫ 
ɨɫɬɚɥɶɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ ɲɬɟɩɫɟɥɶɧɵɦ ɫɨɟɞɢɧɟɧɢɟɦ. Ʉɨɝɞɚ ɛɥɨɤ ɜɵɞɜɢɝɚɟɬɫɹ 
 
 ɢɥɢ ɭɞɚɥɹɟɬɫɹ ɫɨ ɫɜɨɟɝɨ ɦɟɫɬɚ, ɲɬɟɩɫɟɥɶɧɵɣ ɪɚɡɴɟɦ ɪɚɡɦɵɤɚɟɬɫɹ ɢ ɛɥɨɤ 
ɨɬɤɥɸɱɚɟɬɟ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɩɪɢ ɨɬɤɪɵɜɚɧɢɢ ɟɝɨ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ 
ɗɥɟɤɬɪɢɱɟɫɤɢɟ ɛɥɨɤɢɪɨɜɤɢ ɨɫɭɳɟɫɬɜɥɹɸɬ ɪɚɡɪɵɜ ɰɟɩɢ ɫɩɟɰɢɚɥɶɧɵɦɢ 
ɤɨɧɬɚɤɬɚɦɢ, ɤɨɬɨɪɵɟ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɧɚ ɞɜɟɪɹɯ ɨɝɪɚɠɞɟɧɢɣ, ɤɪɵɲɤɚɯ ɢ 
ɞɜɟɪɹɯ ɤɨɠɭɯɨɜ. 
 
5.1.8. ɉɪɟɞɭɩɪɟɞɢɬɟɥɶɧɚɹ ɫɢɝɧɚɥɢɡɚɰɢɹ, ɧɚɞɩɢɫɢ, ɩɥɚɤɚɬɵ 
 
       ɉɪɟɞɭɩɪɟɞɢɬɟɥɶɧɚɹ ɫɢɝɧɚɥɢɡɚɰɢɹ ɩɪɢɜɥɟɤɚɟɬ ɜɧɢɦɚɧɢɟ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ 
ɩɟɪɫɨɧɚɥɚ ɧ ɩɪɟɞɭɩɪɟɠɞɚɟɬ ɨ ɝɪɨɡɹɳɟɣ ɢɥɢ ɜɨɡɧɢɤɚɸɳɟɣ ɨɩɚɫɧɨɫɬɢ. Ɉɛɵɱɧɨ 
ɩɪɢɦɟɧɹɟɬɫɹ ɫɜɟɬɨɜɚɹ ɢɥɢ ɡɜɭɤɨɜɚɹ ɫɢɝɧɚɥɢɡɚɰɢɹ — ɤɚɠɞɚɹ ɜ ɨɬɞɟɥɶɧɨɫɬɢ 
ɢɥɢ ɫɛɥɨɤɢɪɨɜɚɧɧɵɟ ɜɦɟɫɬɟ. ɋɥɟɞɭɟɬ ɩɨɦɧɢɬɶ, ɱɬɨ ɫɢɝɧɚɥɢɡɚɰɢɹ ɬɨɥɶɤɨ 
ɩɪɟɞɭɩɪɟɠɞɚɟɬ ɨɛ ɨɩɚɫɧɨɫɬɢ, ɧɨ ɧɟ ɢɫɤɥɸɱɚɟɬ ɟɟ. 
ȼ ɩɪɟɞɭɩɪɟɠɞɟɧɢɢ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ  
ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɜɚɠɧɚɹ ɪɨɥɶ ɩɪɢɧɚɞɥɟɠɢɬ ɦɚɪɤɢɪɨɜɤɟ, ɧɚɞɩɢɫɹɦ,  
ɭɤɚɡɵɜɚɸɳɢɦ ɫɨɫɬɨɹɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɧɚɡɜɚɧɢɟ ɢ ɧɚɡɧɚɱɟɧɢɟ 
ɩɪɢɫɨɟɞɢɧɟɧɢɣ. ɉɪɢ ɨɬɫɭɬɫɬɜɢɢ ɦɚɪɤɢɪɨɜɤɢ ɢ ɧɚɞɩɢɫɟɣ ɨɛɫɥɭɠɢɜɚɸɳɢɣ 
ɩɟɪɫɨɧɚɥ ɦɨɠɟɬ ɜɨ ɜɪɟɦɹ ɪɟɦɨɧɬɨɜ, ɨɫɦɨɬɪɨɜ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɩɟɪɟɩɭɬɚɬɶ ɧɚɡɧɚɱɟɧɢɟ ɩɪɨɜɨɞɨɜ, ɪɭɛɢɥɶɧɢɤɨɜ, 
ɜɵɤɥɸɱɚɬɟɥɟɣ ɢ ɬ. ɞ. 
ɉɚɧɟɥɢ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ ɞɨɥɠɧɵ ɛɵɬɶ ɨɤɪɚɲɟɧɵ 
ɜ ɫɜɟɬɥɵɟ ɬɨɧɚ ɧ ɢɦɟɬɶ ɱɟɬɤɢɟ ɧɚɞɩɢɫɢ, ɭɤɚɡɵɜɚɸɳɢɟ ɧɚɡɧɚɱɟɧɢɟ ɨɬɞɟɥɶɧɵɯ 
ɩɟɧɟɣ. Ɍɚɤɢɟ ɧɚɞɩɢɫɢ ɞɨɥɠɧɵ ɛɵɬɶ ɧɚ ɥɢɰɟɜɨɣ ɢ ɨɛɪɚɬɧɨɣ ɫɬɨɪɨɧɚɯ ɩɚɧɟɥɟɣ. 
ȼɫɟ ɤɥɸɱɢ, ɤɧɨɩɤɢ ɢ ɪɭɤɨɹɬɤɢ ɭɩɪɚɜɥɟɧɢɹ ɞɨɥɠɧɵ ɢɦɟɬɶ ɧɚɞɩɢɫɢ, 
ɭɤɚɡɵɜɚɸɳɢɟ ɨɩɟɪɚɰɢɸ, ɞɥɹ ɤɨɬɨɪɨɣ ɨɧɢ ɩɪɟɞɧɚɡɧɚɱɟɧɵ («ɜɤɥɸɱɢɬɶ», 
«ɨɬɤɥɸɱɢɬɶ», «ɭɛɚɜɢɬɶ»). ɋɢɝɧɚɥɶɧɵɟ ɥɚɦɩɵ ɢ ɞɪɭɝɢɟ ɫɢɝɧɚɥɶɧɵɟ ɚɩɩɚɪɚɬɵ 
ɞɨɥɠɧɵ ɢɦɟɬɶ ɧɚɞɩɢɫɢ, ɭɤɚɡɵɜɚɸɳɢɟ ɯɚɪɚɤɬɟɪ ɫɢɝɧɚɥɚ. ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 
ɭɫɥɨɜɧɵɯ ɨɛɨɡɧɚɱɟɧɢɣ ɧɚ ɜɢɞɧɨɦ ɦɟɫɬɟ ɜɵɜɟɲɢɜɚɟɬɫɹ ɬɚɛɥɢɰɚ ɢɥɢ ɫɯɟɦɚ, 
ɤɨɬɨɪɚɹ ɪɚɫɲɢɮɪɨɜɵɜɚɟɬ ɢɯ.                                                   
Ⱦɥɹ ɭɥɭɱɲɟɧɢɹ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɱɚɫɬɟɣ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ ɩɪɢɦɟɧɹɟɬɫɹ ɬɚɤɠɟ 
ɨɬɥɢɱɢɬɟɥɶɧɚɹ ɨɤɪɚɫɤɚ ɬɨɤɨɜɟɞɭɳɢɯ ɲɢɧ, ɝɨɥɵɯ ɩɪɨɜɨɞɨɜ, ɪɚɫɰɜɟɬɤɚ ɠɢɥ ɜ 
ɤɚɛɟɥɟ ɋɩɟɰɢɚɥɶɧɚɹ ɪɨɥɶ ɨɬɜɨɞɢɬɫɹ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɦ ɩɥɚɤɚɬɚɦ ɢ ɡɧɚɤɚɦ 
ɛɟɡɨɩɚɫɧɨɫɬɢ. Ɋɚɡɥɢɱɚɸɬ ɩɥɚɤɚɬɵ: ɩɪɟɞɨɫɬɟɪɟɝɚɸɳɢɟ, ɡɚɩɪɟɳɚɸɳɢɟ, 
ɪɚɡɪɟɲɚɸɳɢɟ,ɧɚɩɨɦɢɧɚɸɳɢɟ. 
ȿɫɥɢ ɤɨɪɩɭɫ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ ɧɚɯɨɞɢɬɫɹ ɩɨɞ 
ɧɚɩɪɹɠɟɧɢɟɦ, ɧɚ ɧɟɝɨ ɧɚɧɨɫɹɬ ɫɢɦɜɨɥɢɱɟɫɤɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɦɨɥɧɢɢ ɤɪɚɫɧɨɝɨ 
ɢɥɢ ɱɟɪɧɨɝɨ ɰɜɟɬɚ ɩɨ ȽɈɋɌ ]2.4.027—76. ȼ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ ɞɨɥɠɧɵ 
ɩɪɢɦɟɧɹɬɶɫɹ ɡɧɚɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɨ, ȽɈɋɌ 12,4.026-76 ^ ɈɋɌ 32.4—76. ɇɟ 
ɞɨɩɭɫɤɚɟɬɫɹ ɩɪɢɦɟɧɹɬɶ ɡɧɚɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɢɡɝɨɬɨɜɥɟɧɧɵɟ ɢɡ ɦɟɬɚɥɥɚ.  
Ɋɚɡɦɟɳɟɧɢɟ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ ɧɚ ɧɟɞɨɫɬɭɩɧɨɣ ɞɥɹ ɩɪɢɤɨɫɧɨɜɟɧɢɹ ɜɵɫɨɬɟ. 
ɉɪɨɢɡɜɨɞɢɬɫɹ ɜ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɢɯ ɢɡɨɥɹɰɢɹ ɢ ɨɝɪɚɠɞɟɧɢɟ ɨɤɚɡɵɜɚɸɬɫɹ 
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ɧɟɜɨɡɦɨɠɧɵɦɢ ɢɥɢ ɷɤɨɧɨɦɢɱɟɫɤɢ ɧɟɰɟɥɟɫɨɨɛɪɚɡɧɵɦɢ. ɇɟɢɡɨɥɢɪɨɜɚɧɧɵɦɢ ɜ 
ɩɨɦɟɳɟɧɢɹɯ ɪɚɡɪɟɲɚɟɬɫɹ ɩɪɢɦɟɧɹɬɶ ɬɨɥɶɤɨ ɤɨɧɬɚɤɬɧɵɟ ɩɪɨɜɨɞɚ ɩɨɞɴɟɦɧɨ-
ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ, ɨɧɢ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɨɥɨɠɟɧɵ ɧɚ 
ɜɵɫɨɬɟ ɧɟ ɦɟɧɟɟ 3,5 ɦ ɨɬ ɩɨɥɚ ɢ ɢɦɟɬɶ ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ 
ɨɬɤɥɸɱɟɧɢɹ ɩɪɢ ɨɛɪɵɜɟ.  
                                          
5.1.9. Ɂɚɳɢɬɧɵɟ ɫɪɟɞɫɬɜɚ, ɩɪɢɦɟɧɹɟɦɵɟ ɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ 
 
        Ⱦɥɹ ɨɛɫɥɭɠɢɜɚɧɢɹ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ ɷɥɟɤɬɪɨɤɨɬɟɥɶɧɨɣ ɧɟɨɛɯɨɞɢɦɨ 
ɭɤɨɦɩɥɟɤɬɨɜɚɬɶ ɡɚɳɢɬɧɵɟ ɫɪɟɞɫɬɜɚ ɢ ɨɛɟɫɩɟɱɢɬɶ ɩɪɚɜɢɥɶɧɨɟ ɢɯ ɯɪɚɧɟɧɢɟ. ȼ 
ɤɨɦɩɥɟɤɬ ɡɚɳɢɬɧɵɯ ɫɪɟɞɫɬɜ ɞɥɹ ɭɫɬɚɧɨɜɨɤ ɧɚɩɪɹɠɟɧɢɟɦ ɞɨ 1000 ȼ ɜɯɨɞɹɬ: 
ɭɤɚɡɚɬɟɥɶ ɧɚɩɪɹɠɟɧɢɹ— 1 ɲɬ; ɤɥɟɳɢ ɢɡɨɥɢɪɭɸɳɢɟ — 1 ɲɬ.; 
ɞɢɷɥɟɤɬɪɢɱɟɫɤɢɟ ɝɚɥɨɲɢ—2 ɩɚɪɵ; ɞɢɷɥɟɤɬɪɢɱɟɫɤɢɟ ɩɟɪɱɚɬɤɢ—2 ɩɚɪɵ; 
ɞɢɷɥɟɤɬɪɢɱɟɫɤɢɟ ɤɨɜɪɢɤɢ—2 ɲɬ; ɡɚɳɢɬɧɵɟ ɨɱɤɢ—1ɲɬ.; ɦɨɧɬɟɪɫɤɢɣ 
ɢɧɫɬɪɭɦɟɧɬ ɫ ɢɡɨɥɢɪɭɸɳɢɦɢ ɪɭɤɨɹɬɤɚɦɢ—2 ɧɚɛɨɪɚ; ɤɨɧɬɪɨɥɶɧɚɹ ɥɚɦɩɚ—1 
ɲɬ.; ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɟ ɩɥɚɤɚɬɵ—1 ɤɨɦɩɥɟɤɬ.  
ɂɡɨɥɢɪɭɸɳɢɟ ɡɚɳɢɬɧɵɟ ɫɪɟɞɫɬɜɚ (ɩɟɪɱɚɬɤɢ, ɝɚɥɨɲɢ, ɤɨɜɪɢɤɢ 
ɉɨɜɬɨɪɧɵɟ ɢɫɩɵɬɚɧɢɹ ɩɪɨɜɨɞɹɬ ɜ ɫɥɟɞɭɸɳɢɟ ɫɪɨɤɢ: ɞɢɷɥɟɤɬɪɢɱɟɫɤɢɟ 
ɩɟɪɱɚɬɤɢ—ɨɞɢɧ ɪɚɡ ɜ 6 ɦɟɫɹɰɟɜ, ɞɢɷɥɟɤɬɪɢɱɟɫɤɢɟ ɝɚɥɨɲɢ, ɭɤɚɡɚɬɟɥɢ ɢ  
ɦɨɧɬɟɪɫɤɢɣ ɢɧɫɬɪɭɦɟɧɬ ɫ ɢɡɨɥɢɪɨɜɚɧɧɵɦɢ ɪɭɤɨɹɬɤɚɦɢ), ɚ ɬɚɤɠɟ 
ɭɤɚɡɚɬɟɥɢ ɧɚɩɪɹɠɟɧɢɹ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɡɚɜɨɞɫɤɢɯ ɢɫɩɵɬɚɧɢɣ ɢɫɩɵɬɵɜɚɸɬ 
ɩɨɜɵɲɟɧɧɵɦ ɧɚɩɪɹɠɟɧɢɟɦ ɩɪɢ ɩɪɢɟɦɟ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ. 
ɉɨɜɬɨɪɧɵɟ ɢɫɩɵɬɚɧɢɹ ɩɪɨɜɨɞɹɬ ɜ ɫɥɟɞɭɸɳɢɟ ɫɪɨɤɢ: ɞɢɷɥɟɤɬɪɢɱɟɫɤɢɟ 
ɩɟɪɱɚɬɤɢ—ɨɞɢɧ ɪɚɡ ɜ 6 ɦɟɫɹɰɟɜ, ɞɢɷɥɟɤɬɪɢɱɟɫɤɢɟ ɝɚɥɨɲɢ, ɭɤɚɡɚɬɟɥɢ 
ɧɚɩɪɹɠɟɧɢɹ ɢ ɢɧɫɬɪɭɦɟɧɬ ɫ ɢɡɨɥɢɪɭɸɳɢɦɢ ɪɭɤɨɹɬɤɚɦɢ — ɨɞɢɧ ɪɚɡ ɜ ɝɨɞ, 
ɞɢɷɥɟɤɬɪɢɱɟɫɤɢɟ ɤɨɜɪɢɤɢ, ɤɥɟɳɢ ɢɡɨɥɢɪɭɸɳɢɟ — ɨɞɢɧ ɪɚɡ ɜ ɞɜɚ ɝɨɞɚ.  
     Ɋɟɡɭɥɶɬɚɬɵ ɢɫɩɵɬɚɧɢɣ ɨɮɨɪɦɥɹɸɬ ɩɪɨɬɨɤɨɥɨɦ ɫɩɟɰɢɚɥɶɧɨɣ ɮɨɪɦɵ. ɇɚ 
ɡɚɳɢɬɧɵɟ ɫɪɟɞɫɬɜɚ, ɩɪɨɲɟɞɲɢɟ ɢɫɩɵɬɚɧɢɹ, ɤɪɨɦɟ ɢɧɫɬɪɭɦɟɧɬɚ ɫ 
ɢɡɨɥɢɪɭɸɳɢɦɢ ɪɭɤɨɹɬɤɚɦɢ, ɫɬɚɜɢɬɫɹ ɫɩɟɰɢɚɥɶɧɵɣ ɲɬɚɦɩ. 
    ɇɚ ɡɚɳɢɬɧɵɟ ɫɪɟɞɫɬɜɚɯ, ɩɪɢɡɧɚɧɧɵɯ ɧɟɝɨɞɧɵɦɢ, ɲɬɚɦɩ ɩɟɪɟɱɟɪɤɢɜɚɸɬ 
ɧɚɤɪɟɫɬ ɤɪɚɫɧɨɣ ɤɪɚɫɤɨɣ. Ʉɪɨɦɟ ɢɫɩɵɬɚɧɢɣ, ɡɚɳɢɬɧɵɟ ɫɪɟɞɫɬɜɚ 
ɩɟɪɢɨɞɢɱɟɫɤɢ ɩɟɪɟɞ ɭɩɨɬɪɟɛɥɟɧɢɟɦ ɨɫɦɚɬɪɢɜɚɸɬ ɞɥɹ ɜɵɹɜɥɟɧɢɹ 
ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ (ɪɚɡɪɵɜɨɜ ɫɤɜɨɡɧɵɯ ɬɪɟɳɢɧ ɢ ɞɪ.). ɉɪɢ ɧɚɥɢɱɢɢ ɩɪɢɡɧɚɤɨɜ 
ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɡɚɳɢɬɧɵɟ ɫɪɟɞɫɬɜɚ ɧɟɨɛɯɨɞɢɦɨ ɩɨɞɜɟɪɧɭɬɶ ɜɧɟɨɱɟɪɟɞɧɵɦ 
ɢɫɩɵɬɚɧɢɹɦ. ɑɬɨɛɵ ɩɪɨɜɟɪɢɬɶ, ɧɟɬ ɥɢ ɩɪɨɤɨɥɨɜ ɜ ɞɢɷɥɟɤɬɪɢɱɟɫɤɨɣ ɩɟɪɱɚɬɤɟ, 
ɟɟ ɫɤɚɬɵɜɚɸɬ ɜ ɪɭɥɨɧ, ɧɚɱɢɧɚɹ ɨɬ ɨɬɜɟɪɫɬɢɹ ɤ ɩɚɥɶɰɚɦ, ɩɪɢ ɷɬɨɦ ɩɟɪɱɚɬɤɚ ɛɟɡ 
ɩɪɨɤɨɥɨɜ ɧɟ ɩɪɨɩɭɫɤɚɟɬ ɜɨɡɞɭɯ. ɉɪɨɜɟɪɹɟɬɫɹ ɩɨ ɲɬɚɦɩɭ, ɩɪɢ ɤɚɤɨɦ 
ɧɚɩɪɹɠɟɧɢɢ ɞɨɩɭɫɬɢɦɨ ɩɪɢɦɟɧɟɧɢɟ ɞɚɧɧɨɝɨ ɫɪɟɞɫɬɜɚ ɢ ɧɟ ɢɫɬɟɤɥɢ ɫɪɨɤ ɟɝɨ 
ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɢɫɩɵɬɚɧɢɹ. ɉɨɥɶɡɨɜɚɬɶɫɹ ɡɚɳɢɬɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ, ɫɪɨɤ 
ɢɫɩɵɬɚɧɢɹ ɤɨɬɨɪɵɯ ɢɫɬɟɤ, ɡɚɩɪɟɳɚɟɬɫɹ, ɬɚɤ ɤɚɤ ɬɚɤɢɟ ɫɪɟɞɫɬɜɚ ɫɱɢɬɚɸɬɫɹ 
ɧɟɩɪɢɝɨɞɧɵɦɢ. Ⱦɥɹ ɩɪɨɜɟɪɤɢ ɨɬɫɭɬɫɬɜɢɹ ɧɚɩɪɹɠɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ 
ɩɨɥɶɡɨɜɚɬɶɫɹ ɫɩɟɰɢɚɥɶɧɵɦɢ ɩɪɢɛɨɪɚɦɢ. ɉɪɢ ɧɚɩɪɹɠɟɧɢɢ ɞɨ 230ȼ ɦɟɠɞɭ 
ɮɚɡɚɦɢ ɦɨɠɧɨ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɩɟɪɟɧɨɫɧɨɣ ɤɨɧɬɪɨɥɶɧɨɣ ɥɚɦɩɨɣ ɧɚ 
ɧɚɩɪɹɠɟɧɢɟ 220ȼ. ɗɬɚ ɥɚɦɩɚ ɞɨɥɠɧɚ ɢɦɟɬɶ ɩɚɬɪɨɧ ɫ ɢɡɨɥɢɪɭɸɳɟɣ 
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ɪɭɤɨɹɬɤɨɣ, ɡɚɳɢɬɧɭɸ ɫɟɬɤɭ ɢ ɢɡɨɥɢɪɭɸɳɢɟ ɪɭɤɨɹɬɤɢ-ɳɭɩɵ ɧɚ ɤɨɧɰɚɯ 
ɩɪɨɜɨɞɨɜ, ȼ ɬɪɟɯɮɚɡɧɵɯ ɭɫɬɚɧɨɜɤɚɯ ɧɚɩɪɹɠɟɧɢɟɦ 380—220ȼ ɤɨɧɬɪɨɥɶɧɭɸ 
ɥɚɦɩɭ ɢɫɩɨɥɶɡɨɜɚɬɶ ɡɚɩɪɟɳɚɟɬɫɹ. ɉɨɥɶɡɭɸɬɫɹ ɫɩɟɰɢɚɥɶɧɵɦɢ ɭɤɚɡɚɬɟɥɹɦɢ  
ɧɚɩɪɹɠɟɧɢɹ. Ɍɚɤɢɟ ɭɤɚɡɚɬɟɥɢ ɢɦɟɸɬ ɧɟɨɧɨɜɭɸ ɥɚɦɩɨɱɤɭ ɢ ɞɨɛɚɜɨɱɧɵɣ 
ɜɵɫɨɤɨɨɦɧɵɣ ɪɟɡɢɫɬɨɪ. Ʌɚɦɩɨɱɤɚ ɫɜɟɬɢɬɫɹ ɨɬ ɚɤɬɢɜɧɨɝɨ ɬɨɤɚ ɭɬɟɱɤɢ, 
ɩɪɨɬɟɤɚɸɳɟɝɨ ɱɟɪɟɡ ɬɟɥɨ ɱɟɥɨɜɟɤɚ, ɧɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɪɟɡɢɫɬɨɪɚ ɬɚɤɨɦ, ɱɬɨ 
ɷɬɨɬ ɬɨɤ ɧɟ ɨɳɭɳɚɟɬɫɹ ɱɟɥɨɜɟɤɨɦ. 
ɂɡɨɥɢɪɭɸɳɢɟ ɡɚɳɢɬɧɵɟ ɫɪɟɞɫɬɜɚ ɞɨɥɠɧɵ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ 
ɬɨɥɶɤɨ ɩɨ ɩɪɹɦɨɦɭ ɧɚɡɧɚɱɟɧɢɸ. Ɂɚɩɪɟɳɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɨɫɧɨɜɧɵɟ 
ɡɚɳɢɬɧɵɟ ɫɪɟɞɫɬɜɚ ɧɚ ɨɬɤɪɵɬɨɦ ɜɨɡɞɭɯɟ ɜɨ ɜɪɟɦɹ ɞɨɠɞɹ» ɫɧɟɝɚ, ɬɭɦɚɧɚ, 
ɢɡɦɨɪɨɡɢ ɢ ɬ. ɩ. 
        Ɂɚɳɢɬɧɵɟ ɫɪɟɞɫɬɜɚ ɞɨɥɠɧɵ ɯɪɚɧɢɬɶɫɹ ɜ ɡɚɤɪɵɬɵɯ ɩɨɦɟɳɟɧɢɹɯ, ɜ 
ɫɩɟɰɢɚɥɶɧɵɯ ɲɤɚɮɚɯ ɢɥɢ ɹɳɢɤɚɯ ɢ ɨɬɞɟɥɶɧɨ ɨɬ ɢɧɫɬɪɭɦɟɧɬɚ. Ɉɧɢ ɞɨɥɠɧɵ 
ɛɵɬɶ ɡɚɳɢɳɟɧɵ ɨɬ ɜɨɡɞɟɣɫɬɜɢɹ ɜɵɫɨɤɨɣ ɬɟɦɩɟɪɚɬɭɪɵ, ɩɪɹɦɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ 
ɫɨɥɧɟɱɧɵɯ ɥɭɱɟɣ, ɦɚɫɥɚ, ɛɟɧɡɢɧɚ ɢ ɞɪɭɝɢɯ ɜɟɳɟɫɬɜ, ɪɚɡɪɭɲɚɸɳɢɯ ɪɟɡɢɧɭ,  
ɩɥɚɫɬɦɚɫɫɭ ɢɥɢ ɞɟɪɟɜɨ. 
       Ⱦɥɹ ɭɱɟɬɚ ɡɚɳɢɬɧɵɣ ɫɪɟɞɫɬɜ ɧɚ ɫɬɚɧɰɢɢ ɡɚɜɨɞɢɬɫɹ ɫɩɟɰɢɚɥɶɧɵɣ ɠɭɪɧɚɥ, 
ɚ ɧɚ ɤɚɠɞɨɦ ɫɪɟɞɫɬɜɟ ɧɚɧɨɫɢɬɫɹ ɧɨɦɟɪ. ȼ ɠɭɪɧɚɥ ɡɚɩɢɫɵɜɚɸɬɫɹ ɞɚɧɧɵɟ ɨ 
 ɦɟɫɬɨɧɚɯɨɠɞɟɧɢɢ ɫɪɟɞɫɬɜ, ɪɟɡɭɥɶɬɚɬɚɦ ɩɪɨɜɟɪɨɤ ɧɚɥɢɱɢɹ ɢ ɫɨɫɬɨɹɧɢɹ,  
ɩɟɪɢɨɞɢɱɟɫɤɢɯ ɨɫɦɨɬɪɨɜ ɢ ɢɫɩɵɬɚɧɢɣ. ɇɚɥɢɱɢɟ ɢ ɫɨɫɬɨɹɧɢɟ ɡɚɳɢɬɧɵɯ 
ɫɪɟɞɫɬɜ ɩɪɨɜɟɪɹɟɬ ɫɩɟɰɢɚɥɶɧɨɟ ɥɢɰɨ ɫ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɝɪɭɩɩɨɣ ɧɟ ɦɟɧɟɟ 
IV. 
 
5.2.1. Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 
 
Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ: 
ɉɪɨɢɡɜɨɞɫɬɜɨ ɝɨɪɹɱɟɣ ɜɨɞɵ ɧɚ ɷɥɟɤɬɪɨɤɨɬɟɥɶɧɨɣ ɹɜɥɹɟɬɫɹ ɷɤɨɥɨɝɢɱɟɫɤɢ- 
ɛɟɡɨɩɚɫɧɨɦ ɩɪɨɢɡɜɨɞɫɬɜɨɦ (ɧɟɬ ɜɵɛɪɨɫɨɜ ɜ ɚɬɦɨɫɮɟɪɭ ɢ ɧɟɬ ɨɬɯɨɞɨɜ). 
 
5.2.2 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɟɪɫɨɧɚɥɭ 
 
1.  Ɋɚɛɨɬɧɢɤɢ, ɩɪɢɧɢɦɚɟɦɵɟ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ ɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ, 
ɞɨɥɠɧɵ ɢɦɟɬɶ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɭɸ ɩɨɞɝɨɬɨɜɤɭ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɯɚɪɚɤɬɟɪɭ 
ɪɚɛɨɬɵ. ɉɪɢ ɨɬɫɭɬɫɬɜɢɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɩɨɞɝɨɬɨɜɤɢ ɬɚɤɢɟ ɪɚɛɨɬɧɢɤɢ 
ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɭɱɟɧɵ ɜ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɰɟɧɬɪɚɯ ɩɨɞɝɨɬɨɜɤɢ ɩɟɪɫɨɧɚɥɚ. 
2.  ɉɪɨɮɟɫɫɢɨɧɚɥɶɧɚɹ ɩɨɞɝɨɬɨɜɤɚ ɩɟɪɫɨɧɚɥɚ, ɩɨɜɵɲɟɧɢɟ ɟɝɨ ɤɜɚɥɢɮɢɤɚɰɢɢ, 
ɩɪɨɜɟɪɤɚ ɡɧɚɧɢɣ ɢ ɢɧɫɬɪɭɤɬɚɠɢ ɩɪɨɜɨɞɹɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ ɢ ɨɬɪɚɫɥɟɜɵɯ ɧɨɪɦɚɬɢɜɧɵɯ ɩɪɚɜɨɜɵɯ ɚɤɬɨɜ ɩɨ ɨɪɝɚɧɢɡɚɰɢɢ 
ɨɯɪɚɧɵ ɬɪɭɞɚ ɢ ɛɟɡɨɩɚɫɧɨɣ ɪɚɛɨɬɟ ɩɟɪɫɨɧɚɥɚ. 
3.  ɉɪɨɜɟɪɤɚ ɫɨɫɬɨɹɧɢɹ ɡɞɨɪɨɜɶɹ ɪɚɛɨɬɧɢɤɚ ɩɪɨɜɨɞɢɬɫɹ ɞɨ ɩɪɢɟɦɚ ɟɝɨ ɧɚ 
ɪɚɛɨɬɭ, ɚ ɬɚɤɠɟ ɩɟɪɢɨɞɢɱɟɫɤɢ, ɜ ɩɨɪɹɞɤɟ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɨɦ Ɇɢɧɡɞɪɚɜɨɦ 
Ɋɨɫɫɢɢ. 
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4.  ɗɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɢɣ ɩɟɪɫɨɧɚɥ ɞɨ ɞɨɩɭɫɤɚ ɤ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɟ 
ɞɨɥɠɟɧ ɛɵɬɶ ɨɛɭɱɟɧ ɩɪɢɟɦɚɦ ɨɫɜɨɛɨɠɞɟɧɢɹ ɩɨɫɬɪɚɞɚɜɲɟɝɨ ɨɬ ɞɟɣɫɬɜɢɹ 
ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤɚ, ɨɤɚɡɚɧɢɸ ɩɟɪɜɨɣ ɩɨɦɨɳɢ ɩɪɢ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɹɯ.  
5.  ɉɟɪɫɨɧɚɥ, ɨɛɫɥɭɠɢɜɚɸɳɢɣ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ, ɞɨɥɠɟɧ ɩɪɨɣɬɢ ɩɪɨɜɟɪɤɭ 
ɡɧɚɧɢɣ ɧɨɪɦɚɬɢɜɧɨ – ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ (ɩɪɚɜɢɥ ɢ ɢɧɫɬɪɭɤɰɢɣ ɩɨ 
ɬɟɯɧɢɱɟɫɤɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɩɨɥɶɡɨɜɚɧɢɸ 
ɡɚɳɢɬɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ, ɭɫɬɪɨɣɫɬɜɚ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ). 
6. ɉɟɪɫɨɧɚɥ ɨɛɹɡɚɧ ɫɨɛɥɸɞɚɬɶ ɬɪɟɛɨɜɚɧɢɹ ɢ ɩɪɚɜɢɥɚ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, 
ɭɤɚɡɚɧɢɹ, ɩɨɥɭɱɟɧɧɵɟ ɩɪɢ ɢɧɫɬɪɭɤɬɚɠɟ.  
7. Ʉɚɠɞɵɣ ɪɚɛɨɬɧɢɤ, ɟɫɥɢ ɨɧ ɧɟ ɦɨɠɟɬ ɩɪɢɧɹɬɶ ɦɟɪɵ ɤ ɭɫɬɪɚɧɟɧɢɸ 
ɧɚɪɭɲɟɧɢɣ, ɞɨɥɠɟɧ ɧɟɦɟɞɥɟɧɧɨ ɫɨɨɛɳɢɬɶ ɜɵɲɟɫɬɨɹɳɟɦɭ ɪɭɤɨɜɨɞɢɬɟɥɸ ɨ 
ɜɫɟɯ ɡɚɦɟɱɟɧɧɵɯ ɢɦ ɧɚɪɭɲɟɧɢɹɯ ɢ ɩɪɟɞɫɬɚɜɥɹɸɳɢɯ ɨɩɚɫɧɨɫɬɶ ɞɥɹ ɥɸɞɟɣ 
ɧɟɢɫɩɪɚɜɧɨɫɬɹɯ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, ɦɚɲɢɧ, ɦɟɯɚɧɢɡɦɨɜ, ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ, 
ɢɧɫɬɪɭɦɟɧɬɚ, ɫɪɟɞɫɬɜ ɡɚɳɢɬɵ. 
 
5.2.3 Ɍɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɨɫɦɨɬɪɨɜ ɢ ɪɟɦɨɧɬɨɜ 
ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ 
 
ɉɪɢ ɨɫɦɨɬɪɟ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ ɪɚɡɪɟɲɚɟɬɫɹ ɨɬɤɪɵɜɚɬɶ ɞɜɟɪɢ ɳɢɬɨɜ, ɫɛɨɪɨɤ, 
ɩɭɥɶɬɨɜ ɭɩɪɚɜɥɟɧɢɹ ɢ ɞɪɭɝɢɯ ɭɫɬɪɨɣɫɬɜ. 
ɉɪɢ ɨɫɦɨɬɪɟ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ ɧɚɩɪɹɠɟɧɢɟɦ ɜɵɲɟ 1000 ȼ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ 
ɜɯɨɞɢɬɶ ɜ ɩɨɦɟɳɟɧɢɹ, ɤɚɦɟɪɵ, ɧɟ ɨɛɨɪɭɞɨɜɚɧɧɵɟ ɨɝɪɚɠɞɟɧɢɹɦɢ ɢɥɢ 
ɛɚɪɶɟɪɚɦɢ, ɩɪɟɩɹɬɫɬɜɭɸɳɢɦɢ ɩɪɢɛɥɢɠɟɧɢɸ ɤ ɬɨɤɨɜɟɞɭɳɢɦ ɱɚɫɬɹɦ ɧɚ 
ɪɚɫɫɬɨɹɧɢɹ ɦɟɧɟɟ ɞɨɩɭɫɬɢɦɵɯ. ɇɟ ɞɨɩɭɫɤɚɟɬɫɹ ɩɪɨɧɢɤɚɬɶ ɡɚ ɨɝɪɚɠɞɟɧɢɹ ɢ 
ɛɚɪɶɟɪɵ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ. 
      ɇɟ ɞɨɩɭɫɤɚɟɬɫɹ ɧɚ ɬɪɭɛɨɩɪɨɜɨɞɚɯ ɜɤɥɸɱɟɧɧɵɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɤɨɬɥɨɜ  
ɜɵɩɨɥɧɹɬɶ ɪɚɛɨɬɵ, ɧɚɪɭɲɚɸɳɢɟ ɡɚɳɢɬɧɨɟ ɡɚɡɟɦɥɟɧɢɟ. 
ɉɟɪɟɞ ɜɵɩɨɥɧɟɧɢɟ ɪɚɛɨɬ, ɫɜɹɡɚɧɧɵɯ ɫ ɪɚɡɴɟɞɢɧɟɧɢɟɦ ɬɪɭɛɨɩɪɨɜɨɞɚ (ɡɚɦɟɧɚ  
ɡɚɞɜɢɠɤɢ, ɭɱɚɫɬɤɚ ɬɪɭɛɵ), ɫɥɟɞɭɟɬ ɜɵɩɨɥɧɢɬɶ ɫ ɩɨɦɨɳɶɸ ɷɥɟɤɬɪɨɫɜɚɪɤɢ 
ɧɚɞɟɠɧɨɟ ɷɥɟɤɬɪɢɱɟɫɤɨɟ ɫɨɟɞɢɧɟɧɢɟ ɪɚɡɴɟɞɢɧɹɟɦɵɯ ɱɚɫɬɟɣ ɬɪɭɛɨɩɪɨɜɨɞɚ. 
ɉɪɢ ɧɚɥɢɱɢɢ ɛɟɡɨɩɚɫɧɨɝɨ ɨɛɜɨɞɚ ɦɟɫɬɚ ɪɚɡɪɵɜɚ ɬɚɤɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɧɟ 
ɬɪɟɛɭɟɬɫɹ. 
     Ʉɨɠɭɯ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɤɨɬɥɚ ɫ ɢɡɨɥɢɪɨɜɚɧɧɵɦ ɤɨɪɩɭɫɨɦ ɞɨɥɠɟɧ ɛɵɬɶ 
ɡɚɤɪɵɬ ɧɚ ɡɚɦɨɤ. Ɉɬɤɪɵɜɚɬɶ ɤɨɠɭɯ ɞɨɩɭɫɤɚɟɬɫɹ ɬɨɥɶɤɨ ɩɨɫɥɟ ɫɧɹɬɢɹ 
ɧɚɩɪɹɠɟɧɢɹ ɫ ɤɨɬɥɚ. 





Ⱦɉ- 140604.65– 2018.ɉɁ  
6 ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɱɚɫɬɶ 
 
       ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ «Ɇɟɬɨɞɢɱɟɫɤɢɦɢ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ ɩɨ ɨɰɟɧɤɟ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ» ɪɚɫɫɦɚɬɪɢɜɚɟɦ ɞɜɚ 
ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ ɩɪɨɟɤɬɚ,1- ɛɟɡ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ, 2- ɫ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɦ.  Ɂɚ 
ɜɬɨɪɨɣ ɜɚɪɢɚɧɬ ɩɪɢɧɢɦɚɟɦ ɜɚɪɢɚɧɬ, ɪɚɫɫɦɨɬɪɟɧɧɵɣ ɜ ɩɨɹɫɧɢɬɟɥɶɧɨɣ 
ɡɚɩɢɫɤɟ. ɇɟɞɨɫɬɚɬɤɨɦ ɩɟɪɜɨɝɨ ɜɚɪɢɚɧɬɚ ɹɜɥɹɟɬɫɹ ɨɬɫɭɬɫɬɜɢɟ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
ɫɤɨɪɨɫɬɢ ɜɪɚɳɟɧɢɹ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɫɟɬɟɜɨɝɨ ɧɚɫɨɫɚ.  
ɉɪɢ ɜɧɟɞɪɟɧɢɢ ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɱɚɫɬɨɬɵ ɬɢɩɚ 
HYUNDAI N700E-004 HF ɭɥɭɱɲɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɩɨɤɚɡɚɬɟɥɢ: ɩɨɜɬɨɪɧɵɣ 
ɩɭɫɤ ɩɪɢ ɩɨɫɚɞɤɟ ɧɚɩɪɹɠɟɧɢɹ, ɢɡɦɟɧɟɧɢɟ ɜɪɟɦɟɧɢ ɪɚɡɝɨɧɚ, ɬɨɪɦɨɠɟɧɢɹ. 
         ɗɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɨɬ ɜɧɟɞɪɟɧɢɹ ɬɢɪɢɫɬɨɪɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ 
ɞɨɫɬɢɝɚɟɬɫɹ ɧɟ ɬɨɥɶɤɨ ɡɚ ɫɱɟɬ ɬɨɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɚɪɚɦɟɬɪɨɜ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ, ɧɨ ɬɚɤɠɟ ɢ ɤɚɤ ɪɟɡɭɥɶɬɚɬ ɭɱɟɬɚ ɪɚɫɯɨɞɚ 
ɷɧɟɪɝɨɪɟɫɭɪɫɨɜ, ɦɨɧɢɬɨɪɢɧɝɚ ɫɨɫɬɨɹɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɭɦɟɧɶɲɟɧɢɹ ɜɪɟɦɟɧɢ ɪɟɚɤɰɢɢ ɩɟɪɫɨɧɚɥɚ ɧɚ ɚɜɚɪɢɣɧɵɟ ɢ 
ɩɪɟɞɚɜɚɪɢɣɧɵɟ ɫɨɛɵɬɢɹ. 








Ʉɨɥɢɱɟɫɬɜɨ ɧɚɫɨɫɨɜ, ɲɬ 2 2 
Ɍɪɭɞɨёɦɤɨɫɬɶ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɪɟɦɨɧɬɚ ɱɟɥ·ɱ ɜ ɝɨɞ 12 14 
ɉɨɬɪɟɛɥɟɧɢɟ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɭɫɬɚɧɨɜɤɨɣ ɤȼɬ·ɱ ɜ ɝɨɞ 1752000 1314000 
Ɉɩɬɨɜɚɹ ɰɟɧɚ ɨɞɧɨɣ ɭɫɬɚɧɨɜɤɢ, ɬɵɫ.ɪɭɛ. 200 260 
 
6.1.Ɋɚɫɱёɬ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɜɚɪɢɚɧɬɚ 1(ɛɟɡ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ) 
Ʉɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ 
 
 Ɋɚɫɱɟɬ ɫɬɨɢɦɨɫɬɢ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫɨɝɥɚɫɧɨ 
ɫɩɟɰɢɮɢɤɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɍɱɢɬɵɜɚɸɬɫɹ ɬɚɤɠɟ ɡɚɬɪɚɬɵ ɧɚ 
ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɭ ɢ ɦɨɧɬɚɠ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɨɬ ɫɬɨɢɦɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɫɜɟɞɟɧɵ ɜ   ɬɚɛɥɢɰɟ 6.2. 
Ɂɚɬɪɚɬɵ ɧɚ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɭ (ɜ ɪɚɡɦɟɪɟ 5%) ɢ ɦɨɧɬɚɠ (10% ɨɬ ɫɬɨɢɦɨɫɬɢ 
ɨɛɨɪɭɞɨɜɚɧɢɹ). 
 




































ɉɪɢɜɨɞ-  200ɤȼɬ 2 200000 400000 60000 460000 
ɉɪɢɜɨɞ-     30 ɤȼɬ 6 30000 18000 27000 207000 
ɉɪɢɜɨɞ-    3,5 ɤȼɬ 1 3500 3500 525 4025 
Ʉɨɬɟɥ ɜɨɞɨɝɪɟɣɧɵɣ 6 790000 4740000 711000 5451000 
ɒɤɚɮ ɭɩɪɚɜɥɟɧɢɹ 
ɞɜɢɝɚɬɟɥɹ 
6 3000 18000 2700 20700 
ɒɤɚɮ ɜɨɞɨɝɪɟɣɧɨɝɨ 
ɤɨɬɥɚ 

























Ƚɥɚɜɧɵɣ ɳɢɬ 2 4500 9000 1350 10350 
ɓɢɬ ɨɫɜɟɳɟɧɢɹ 1 2000 2000 300 2300 










Ʉɚɛɟɥɶɧɵɟ ɥɢɧɢɢ,ɦ 750 120 90335 13550 103885 
Ʉɪɚɧ ɦɨɫɬɨɜɨɣ 1 100000 100000 15000 115000 
ɂɬɨɝɨ:     6776220 
 
  ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ (ɬɟɤɭɳɢɟ) ɡɚɬɪɚɬɵ 
     ȼ Ⱦɚɧɧɨɦ ɪɚɡɞɟɥɟ ɪɚɫɫɱɢɬɵɜɚɸɬ ɡɚɬɪɚɬɵ, ɜɨɡɧɢɤɚɸɳɢɟ ɧɚ ɫɬɚɞɢɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɨɟɤɬɚ. 
 
 ɋɬɨɢɦɨɫɬɶ ɩɨɬɪɟɛɥɹɟɦɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɡɚ ɝɨɞ 
 
Ɋɚɫɱɟɬ ɫɬɨɢɦɨɫɬɢ ɩɨɬɪɟɛɥɹɟɦɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɡɚ ɝɨɞ ɩɪɨɢɡɜɨɞɢɦ ɩɨ 
ɞɜɭɫɬɚɜɨɱɧɨɦɭ ɬɚɪɢɮɭ ɫ ɭɱɟɬɨɦ ɚɤɬɢɜɧɨɣ ɡɚɹɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ. 
ɐɡ - ɫɬɨɢɦɨɫɬɶ 1 ɤȼɬ·ɱ. ɚɤɬɢɜɧɨɣ ɡɚɹɜɥɟɧɧɨɣ ɷɧɟɪɝɢɢ ɪɚɜɧɚ 0,576ɪɭɛ/ɦɟɫ. 
ɐɭ – ɫɬɨɢɦɨɫɬɶ 1 ɤȼɬ ɦɚɤɫɢɦɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɪɚɜɧɚ 0,32ɪɭɛ. 
ɗ – ɷɥɟɤɬɪɨɷɧɟɪɝɢɹ ɪɚɫɯɨɞɭɟɦɚɹ; ɗ=Sɪ N=583,58760=5111460 ɤȼɬɱɚɫ 
Sɪ – ɩɨɥɧɚɹ ɪɚɫɱёɬɧɚɹ ɦɨɳɧɨɫɬɶ 
N =8760 ɱ – ɝɨɞɨɜɨɟ ɤɨɥɢɱɟɫɬɜɨ ɱɚɫɨɜ 
Ɋ – ɦɨɳɧɨɫɬɶ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɪɚɜɧɚ 600 ɤȼɬ 
Ɍɦ – ɱɢɫɥɨ ɩɪɨɩɥɚɬ 
ɋɷ – ɫɬɨɢɦɨɫɬɶ ɩɨɬɪɟɛɥɹɟɦɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɡɚ ɝɨɞ 
  ɋɷ= ɐɡ ɗ+Ɋ ɐɭ Ɍɦ=0,5765111460+6000,3212=2944224 ɪɭɛ./ɝɨɞ.              
 Ɋɚɫɯɨɞɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɞɜɢɝɚɬɟɥɹ ɦɨɳɧɨɫɬɶɸ 200ɤȼɬ 
  Zɷ = Ɋ · ɐɷ · N 
 ɝɞɟ: Ɋ. - ɪɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɭɫɬɚɧɨɜɤɨɣ; 
        ɐɷ – ɰɟɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ  
                      Z ɷ. = 1752000 · 0,576 · 1 = 1009152 ɪɭɛ. 
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    Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ 
        Ɋɚɫɱɟɬ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ ɩɪɨɜɨɞɹɬ ɩɨ ɧɨɪɦɚɦ ɚɦɨɪɬɢɡɚɰɢɢ 
ɢ ɩɟɪɜɨɧɚɱɚɥɶɧɨɣ ɫɬɨɢɦɨɫɬɢ ɨɫɧɨɜɧɵɯ ɫɪɟɞɫɬɜ, ɩɪɢɱɟɦ ɩɨ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦɭ, ɩɨɞɴɟɦɧɨ-ɬɪɚɧɫɩɨɪɬɧɨɦɭ ɢ ɫɢɥɨɜɨɦɭ ɨɛɨɪɭɞɨɜɚɧɢɸ – ɩɨ 
ɤɚɠɞɨɣ ɩɨɡɢɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɚ ɩɨ ɨɫɬɚɥɶɧɵɦ ɝɪɭɩɩɚɦ – ɭɤɪɭɩɧɟɧɧɨ, 
ɢɫɩɨɥɶɡɭɹ ɫɪɟɞɧɢɟ ɧɨɪɦɵ ɚɦɨɪɬɢɡɚɰɢɢ. 
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     ɂɬɨɝɨ: 





Ƚɪɚɮɢɤ ɩɥɚɧɨɜɨ-ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɯ ɪɟɦɨɧɬɨɜ 
Ɍɚɛɥɢɰɚ 6.4. Ƚɪɚɮɢɤ ɩɥɚɧɨɜɨ- ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɯ ɪɚɛɨɬ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ȼɢɞ ɪɟɦɨɧɬɚ ɩɨ ɦɟɫɹɰɚɦ 
1 2 3 4 5 6 7 8 9 10 11 12 
1.            ɗɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ   
                    ɧɚɫɨɫɚ № 1 
ɬɨ ɬɨ ɬɨ ɬɨ ɬɨ ɬɨ ɬɨ ɬɨ ɬɨ ɬɨ ɬɨ ɬ 
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Ɍɪɭɞɨɟɦɤɨɫɬɶ ɝɨɞɨɜɨɝɨ ɨɛɴɟɦɚ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ 
 
  Ƚɨɞɨɜɨɣ ɨɛɴёɦ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɝɪɚɮɢɤɚ ɉɉɊ 
ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɧɨɪɦ ɬɪɭɞɨɡɚɬɪɚɬ ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ. 
Ɋɚɫɱёɬ ɝɨɞɨɜɨɝɨ ɨɛɴёɦɚ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɩɪɢɜɟɞёɧ ɜ ɬɚɛɥ. 6.5 
Ɍɚɛɥɢɰɚ 6.5. Ƚɨɞɨɜɨɣ ɨɛɴɟɦ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ 
ɇɚɢɦɟɧɨɜɚɧɢɟ Ʉɨɥɢɱɟɫɬɜɨ 
ɪɟɦɨɧɬɨɜ 





ɜ ɝɨɞ ɱɟɥ·ɱ 
ɌɈ Ɍ Ʉ ɌɈ Ɍ Ʉ 
ɗɥ.-ɪɨ   ɞɜɢɝɚɬɟɥɶ ɧɚɫɨɫɚ 
№ 1 
11 1 1ɜ10 
ɥɟɬ 
6 14 70 150 
ɗɥ.-ɪɨ   ɞɜɢɝɚɬɟɥɶ ɧɚɫɨɫɚ 
№ 2 
11 1 1ɜ10 
ɥɟɬ 
6 14 70 150 
ɗɥ.-ɪɨ   ɞɜɢɝɚɬɟɥɶ ɧɚɫɨɫɚ 
№ 3 
11 1 1ɜ10 
ɥɟɬ 
6 14 70 150 
ɗɥ.-ɪɨ   ɞɜɢɝɚɬɟɥɶ ɧɚɫɨɫɚ 
№ 4 
11 1 1ɜ10 
ɥɟɬ 
6 14 70 150 
ɗɥ.-ɪɨ   ɞɜɢɝɚɬɟɥɶ ɧɚɫɨɫɚ 
№ 5 
11 1 1ɜ10 
ɥɟɬ 
6 14 70 150 
ɗɥ.-ɪɨ   ɞɜɢɝɚɬɟɥɶ ɧɚɫɨɫɚ 
№ 6 
11 1 1ɜ10 
ɥɟɬ 
6 14 70 150 
Ʉɨɬɟɥ №1 12 1ɜ3 
ɝɨɞɚ 
- 16 40 - 232 
Ʉɨɬɟɥ №2 12 1ɜ3 
ɝɨɞɚ 
- 16 40 - 232 
2.            ɗɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ 
                   ɧɚɫɨɫɚ № 2 
ɬɨ ɬɨ ɬɨ ɤ ɬɨ ɬɨ ɬɨ ɬɨ ɬɨ ɬɨ ɬ ɬɨ 
3.            ɗɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ 
                   ɧɚɫɨɫɚ № 3 
ɬɨ ɬɨ ɬɨ ɬɨ ɬɨ ɬɨ ɬɨ ɬɨ ɬɨ ɬ ɬɨ ɬɨ 
4.            ɗɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ 
                  ɧɚɫɨɫɚ № 4 
ɬɨ ɬɨ ɬɨ ɬɨ ɬɨ ɬɨ ɬɨ ɬɨ ɬ ɤ ɬɨ ɬɨ 
5.           ɗɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ 
                 ɧɚɫɨɫɚ № 5 
ɬɨ ɬɨ ɬɨ ɬɨ ɬɨ ɬɨ ɬɨ ɬ ɬɨ ɬɨ ɬɨ Ɍɨ 
 
6.           ɗɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ 
                 ɧɚɫɨɫɚ № 6 
ɬɨ ɬɨ ɬɨ ɤ ɬɨ ɬɨ ɬ ɬɨ ɬɨ ɬɨ ɬɨ ɬɨ 
7.                Ʉɨɬɟɥ №1 ɬɨ ɬɨ ɬɨ ɬɨ ɬɨ ɬɨ ɬɨ ɬɨ ɬɨ ɬɨ ɬɨ ɬ 
8.                Ʉɨɬɟɥ №2 ɬɨ ɬɨ ɬɨ ɬɨ ɬɨ ɬɨ ɬɨ ɬɨ ɬɨ ɬɨ ɬ ɬɨ 
9.                Ʉɨɬɟɥ №3 ɬɨ ɬɨ ɬɨ ɬɨ ɬɨ ɬɨ ɬɨ ɬɨ ɬɨ ɬ ɬɨ ɬɨ 
10.              Ʉɨɬɟɥ №4 ɤ ɬɨ ɬɨ ɬɨ ɬɨ ɬɨ ɬɨ ɬɨ ɬ ɬɨ ɬɨ ɬɨ 
11.              Ʉɨɬɟɥ №5 ɬɨ ɬɨ ɬɨ ɬɨ ɬɨ ɬɨ ɬɨ ɬ ɬɨ ɬɨ ɬɨ ɬɨ 
12.              Ʉɨɬɟɥ №6 ɬɨ ɬɨ ɬɨ ɬɨ ɬɨ ɬɨ ɬ ɬɨ ɬɨ ɬɨ ɬɨ ɬɨ 
13.           Ʉɪɚɧ ɦɨɫɬɨɜɨɣ   ɬ   ɬɨ   ɬɨ   ɬɨ 
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Ʉɨɬɟɥ №3 12 1ɜ3 
ɝɨɞɚ 
- 16 40 - 232 
Ʉɨɬɟɥ №4 12 1ɜ3 
ɝɨɞɚ 
- 16 40 - 232 
Ʉɨɬɟɥ №5 12 1ɜ3 
ɝɨɞɚ 
- 16 40 - 232 
Ʉɨɬɟɥ №6 12 1ɜ3 
ɝɨɞɚ 
- 16 40 - 232 
Ʉɪɚɧ ɦɨɫɬɨɜɨɣ 3 1 1ɜ12 
ɥɟɬ 
2 8 30 44 
ɢɬɨɝɨ       2336 
 
Ƚɪɚɮɢɤ ɫɦɟɧɧɨɫɬɢ ɢ ɛɚɥɚɧɫ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ ɨɞɧɨɝɨ ɪɚɛɨɱɟɝɨ 
 
ɋɨɫɬɚɜɥɹɟɦ ɝɪɚɮɢɤ ɫɦɟɧɧɨɫɬɢ ɞɥɹ 12 ɱɚɫɨɜɨɣ ɪɚɛɨɱɟɣ ɫɦɟɧɵ. 
    ɍɫɥɨɜɢɹ ɪɚɛɨɬɵ ɧɟ ɨɬɧɨɫɹɬɫɹ ɤ ɬɹɠɟɥɵɦ. Ɋɚɛɨɱɟɟ ɜɪɟɦɹ ɪɚɫɩɪɟɞɟɥɟɧɨ 
ɫɨɝɥɚɫɧɨ ɝɪɚɮɢɤɚ ɫɦɟɧɧɨɫɬɢ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ. 
 
Ɍɚɛɥɢɰɚ 6.6 Ƚɪɚɮɢɤ ɫɦɟɧɧɨɫɬɢ ɞɥɹ 12 ɱɚɫɨɜɨɣ ɪɚɛɨɱɟɣ ɫɦɟɧɵ                                              
ɋɦɟɧɚ                                              ɑɢɫɥɚ ɦɟɫɹɰɚ 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 
       Ⱥ 1 1 Х Х Х 2 2 Х 1 1 Х Х Х 2 2 Х 
       Ȼ Х 2 2 Х 1 1 Х Х Х 2 2 Х 1 1 Х Х 
       ȼ Х Х Х 2 2 Х 1 1 Х Х Х 2 2 Х 1 1 
       Ƚ 2 Х 1 1 Х Х Х 2 2 Х 1 1 Х Х Х 2 
 
1 – ɫɦɟɧɚ ɫ 0000 820 дɨ  
2 – ɫɦɟɧɚ ɫ 0000 208 дɨ  
ɏ– ɧɟɪɚɛɨɱɢɣ ɞɟɧɶ 
                             Ⱦɥɹ 12 ɱɚɫɨɜɨɣ ɪɚɛɨɱɟɣ ɫɦɟɧɵ: 
Ʉɨɥɢɱɟɫɬɜɨ ɧɟɪɚɛɨɱɢɯ ɞɧɟɣ ɜ ɝɨɞɭ: (365/16) ·8 = 182 ɞɟɧɶ 
 
Ʉɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ ɞɧɟɣ ɜ ɝɨɞɭ: 365 – 182 = 183 ɞɧɹ 
                              Ⱦɥɹ 8 ɱɚɫɨɜɨɝɨ ɪɚɛɨɱɟɝɨ ɞɧɹ: 
Ʉɨɥɢɱɟɫɬɜɨ ɧɟɪɚɛɨɱɢɯ ɞɧɟɣ ɜ ɝɨɞɭ: 114 ɞɧɟɣ 
Ʉɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ ɞɧɟɣ ɜ ɝɨɞɭ: 365 – 114 = 251 ɞɧɹ 
        Ȼɚɥɚɧɫ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ ɨɞɧɨɝɨ ɪɚɛɨɱɟɝɨ ɩɪɢɜɟɞёɧ ɜ ɬɚɛɥ. 6.7 
Ɍɚɛɥɢɰɚ 6.7 Ȼɚɥɚɧɫ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ ɨɞɧɨɝɨ ɪɚɛɨɱɟɝɨ                                                                          
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 ɑɢɫɥɟɧɧɨɫɬɶ ɪɚɛɨɬɧɢɤɨɜ ɨɩɪɟɞɟɥɹɸɬ ɪɚɡɞɟɥɶɧɨ ɩɨ ɤɚɬɟɝɨɪɢɹɦ: ɪɚɛɨɱɢɟ 
(ɨɫɧɨɜɧɵɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ), ɪɭɤɨɜɨɞɢɬɟɥɢ, ɫɩɟɰɢɚɥɢɫɬɵ. 
      ɚ) ɪɟɦɨɧɬɧɵɣ ɩɟɪɫɨɧɚɥ: 
     ɂɡ ɝɪɚɮɢɤɚ ɉɉɊ ɝɨɞɨɜɨɣ ɨɛɴёɦ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɫɨɫɬɚɜɥɹɟɬ  
     Ɍɪ = 2336 ɧɨɪɦɨ-ɱɚɫɨɜ       
     Ɉɩɪɟɞɟɥɹɟɦ ɫɩɢɫɨɱɧɭɸ ɱɢɫɥɟɧɧɨɫɬɶ ɪɟɦɨɧɬɧɨɝɨ ɩɟɪɫɨɧɚɥɚ: 
ɑɫɩ = Ɍɪɟɦ/ (Ɍɮ · Ʉɩ), 
 ɝɞɟ     Ɍɪɟɦ – ɝɨɞɨɜɨɣ ɨɛɴёɦ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ; 
Ɍɮ – ɝɨɞɨɜɨɣ ɷɮɮɟɤɬɢɜɧɵɣ ɮɨɧɞ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ; 
Ʉɩ – ɩɥɚɧɨɜɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɜɵɩɨɥɧɟɧɢɹ ɧɨɪɦɵ.   
ɑɫɩ = 2336/1644 = 1,42 ɱɟɥ 
ɉɪɢɧɢɦɚɟɦ 2 ɱɟɥɨɜɟɤɚ. 
 
Ɉɩɪɟɞɟɥɹɟɦ ɹɜɨɱɧɭɸ ɱɢɫɥɟɧɧɨɫɬɶ:  
ɑɹ =1,42 *1,22 = 1,7=2 ɱɟɥ 
  ɛ) ɞɟɠɭɪɧɵɣ ɩɟɪɫɨɧɚɥ: 
ɑɹ = 4 ɱɟɥɨɜɟɤɚ (ɩɨ ɨɞɧɨɦɭ ɜ ɫɦɟɧɭ) 
                                               ɑɫɩ = 4 · 1,33 = 5,32 ɱɟɥ 
Ɉɛɳɚɹ ɱɢɫɥɟɧɧɨɫɬɶ:    
ɑɨɛɳ = 2 + 5,32 = 7,32 ɱɟɥ. 
ɉɪɢɧɢɦɚɟɦ 7 ɱɟɥɨɜɟɤ – ɷɥɟɤɬɪɨɦɨɧɬёɪɵ ɩɨ ɪɟɦɨɧɬɭ ɢ ɨɛɫɥɭɠɢɜɚɧɢɸ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ. 
 
Ɉɩɥɚɬɚ ɬɪɭɞɚ ɢ ɫɨɰɢɚɥɶɧɵɣ ɧɚɥɨɝ 
 
                                ɉɨɤɚɡɚɬɟɥɢ 12ɱ.ɪɚɛɨɱɚɹ  
      ɫɦɟɧɚ 
8ɱ. ɪɚɛɨɱɢɣ  
         ɞɟɧɶ 
1.Ʉɚɥɟɧɞɚɪɧɵɣ ɮɨɧɞ ɜɪɟɦɟɧɢ, ɞɧɢ 365 365 
2.ȼɵɯɨɞɧɵɟ ɢ ɧɟɪɚɛɨɱɢɟ ɞɧɢ ɩɨ ɝɪɚɮɢɤɭ ɫɦɟɧɧɨɫɬɢ 182 114 
3.ɇɨɦɢɧɚɥɶɧɵɣ ɮɨɧɞ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ, Ɍɧ, ɞɧɢ 183 251 
4.ɇɟɜɵɯɨɞɵ ɩɨ ɩɪɢɱɢɧɚɦ: 46 46 
ɚ) ɨɬɩɭɫɤ 42 42 
ɛ) ɛɨɥɟɡɧɢ 2 2 
ɜ) ȼɵɩɨɥɧɟɧɢɟ ɝɨɫ. Ɉɛɹɡɚɧɧɨɫɬɟɣ 1 1 
ɝ) ɥɶɝɨɬɧɵɟ ɨɬɩɭɫɤɚ ɭɱɚɳɢɦɫɹ 1 1 
Ƚɨɞɨɜɨɣ ɷɮɮɟɤɬɢɜɧɵɣ ɮɨɧɞ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ Ɍɷɮ, ɞɧɢ. 137 205 
Ʉɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɯɨɞɚ ɨɬ ɲɬɚɬɧɨɣ ɱɢɫɥɟɧɧɨɫɬɢ ɤ ɫɩɢɫɨɱɧɨɣ  Ʉɫɩ = Ɍɧ./Ɍɷɮ. 1,33 1,22 
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Ɉɫɧɨɜɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɬɚɪɢɮɧɵɣ ɮɨɧɞ, ɩɪɟɦɢɚɥɶɧɵɟ, 
ɞɨɩɥɚɬɵ ɡɚ ɪɚɛɨɬɭ ɜ ɧɨɱɧɨɟ ɜɪɟɦɹ, ɜ ɩɪɚɡɞɧɢɱɧɵɟ ɞɧɢ. 
                                                Ɋɚɡɦɟɪ ɩɪɟɦɢɢ 40%      
 Ⱦɨɩɥɚɬɚ ɡɚ ɪɚɛɨɬɭ ɜ ɧɨɱɧɨɟ ɢ ɜɟɱɟɪɧɟɟ ɜɪɟɦɹ: 
 1/12 · 2/5 · 100% = 3,3% (ɧɨɱɧɵɟ) 
1/4 · 1/5 · 100% =5% (ɜɟɱɟɪɧɢɟ) ɫɭɦɦɚ:8,3% 
  Ⱦɨɩɥɚɬɚ ɡɚ ɪɚɛɨɬɭ ɜ ɩɪɚɡɞɧɢɱɧɵɟ ɞɧɢ: 
  10/365 · 100% = 2,7%. 
Ⱦɨɩɥɚɬɚ ɡɚ ɨɬɩɭɫɤ: 
 Ⱦɥɹ ɞɟɠɭɪɧɵɯ 42/137·100% = 30,7%; 
 Ⱦɥɹ ɪɟɦɨɧɬɧɨɝɨ ɩɟɪɫɨɧɚɥɚ   42/205·100% = 20,5%. 
  Ɋɚɫɱёɬ ɮɨɧɞɚ ɨɩɥɚɬɵ ɬɪɭɞɚ ɪɚɛɨɱɢɯ ɩɪɢɜɟɞёɧ ɜ ɬɚɛɥɢɰɟ 6.8. 
 


















1 2 3 4 5 6 7 8 9 
ɗɥ.ɦɨɧɬёɪ 
ɩɨ ɨɛɫɥɭɠ. 
6 1 21,09 1640 34587,6 13835 - - 
ɗɥ.ɦɨɧɬёɪ 
ɩɨ ɨɛɫɥɭɠ. 
5 1 17,59 1640 28847,6 11539 - - 
Ⱦɟɠɭɪɧɵɣ 
ɷɥ.ɦɨɧɬёɪ 
6 2 21,09 1644 72007,2 28803 5977 1944 
Ⱦɟɠɭɪɧɵɣ 
ɷɥ.ɦɨɧɬёɪ 
5 3 17,59 1644 86753,9 34701 7201 2342 













Ⱦɨɩɨɥɧɢɬɟɥɶɧɚɹ ɡ/ɩɥɚɬɚ Ƚɨɞ.ɮɨɧɞ 
ɨɩɥɚɬɵ ɨɬɩɭɫɤ Ƚɨɫ.ɨɛɹɡ ɜɫɟɝɨ 
10 11 12 13 14 15 16 
13835 48422,6 37354,56 12904,62 168,72 13073,34 112685,5 
11539 40386,6 31155,36 10763,03 - 10763,03 93843 
36724 108731,2 87273 22360,87 253,08 22613 255341,2 
44244 130997,9 105145 24600,86 - 24600,86 304987,76 
      766857,46 
 












Ɇɚɫɬɟɪ 1 9500 114000 45600 95760 255360 
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Ɍɚɛɥɢɰɚ 6.10. Ɉɛɳɢɟ ɪɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ  
ɋɬɚɬɶɢ ɡɚɬɪɚɬ Ɋɚɫɯɨɞɵ, 
ɬɵɫ.ɪɭɛ 
Ɂɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɪɚɛɨɱɢɯ 766857,5 
Ɂɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɫɩɟɰɢɚɥɢɫɬɨɜ 255360 
ɂɬɨɝɨ: 1022217,5 
 
Ɍɚɛɥɢɰɚ 6.11. ɋɨɰɢɚɥɶɧɵɣ ɧɚɥɨɝ 
ɋɨɰɢɚɥɶɧɵɣ ɧɚɥɨɝ (26% ɨɬ ɡɚɪ.ɩɥɚɬɵ ɪɚɛɨɱɢɯ ɢ ɫɩɟɰɢɚɥɢɫɬɨɜ)  
265776,5 
 
Ɇɚɬɟɪɢɚɥɵ ɢ ɡɚɩɚɫɧɵɟ ɱɚɫɬɢ 
Ɋɚɫɯɨɞɵ ɧɚ ɦɚɬɟɪɢɚɥɵ ɢ ɡɚɩɚɫɧɵɟ ɱɚɫɬɢ. 
ККЗ ММ  ;    
ɝɞɟ: Ʉ – ɨɛɳɚɹ ɫɬɨɢɦɨɫɬɶ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ. Ʉɦ = 1%. 
2,6776201,06776220 ЗɆ
 ɪɭɛ. 
Ɋɚɫɯɨɞɵ ɧɚ ɦɚɬɟɪɢɚɥɶɧɵɟ ɡɚɬɪɚɬɵ ɢ ɫɪɟɞɫɬɜɚ ɬɪɭɞɚ ɫɬɨɢɦɨɫɬɶɸ ɦɟɧɟɟ 20 ɬ.ɪ. 
(10 % ɨɬ ɪɚɫɯɨɞɨɜ ɧɚ ɦɚɬɟɪɢɚɥɵ ɢ ɡɚɩɱɚɫɬɢ) 
ЗɆАɅ.= 22,67761,02,677621,0 ЗɆ ɪɭɛ. 
 
 ɉɪɨɱɢɟ ɡɚɬɪɚɬɵ (ɧɚɩɪɢɦɟɪ, ɧɚ ɨɯɪɚɧɭ ɬɪɭɞɚ) 
 
Ɋɚɫɯɨɞɵ ɧɚ ɨɯɪɚɧɭ ɬɪɭɞɚ ɢ ɌȻ ɫɨɫɬɚɜɥɹɸɬ 5% ɨɬ ɡɚɬɪɚɬ ɧɚ ɨɛɫɥɭɠɢɜɚɸɳɢɣ 
ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɢɣ ɩɟɪɫɨɧɚɥ ɢ ɪɚɜɧɵ 51110,9 ɪɭɛ. 
 
Ɍɚɛɥɢɰɚ 6.12.  Ɉɛɳɢɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɩɨ «ȼɚɪɢɚɧɬ 1» 
ɋɬɚɬɶɢ ɡɚɬɪɚɬ Ɋɚɫɯɨɞɵ, ɪɭɛ. Ȼɟɡ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ 661577,5 





Ɋɚɫɯɨɞɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ 2944224 
Ɇɚɬɟɪɢɚɥɵ ɢ ɡɚɩɚɫɧɵɟ ɱɚɫɬɢ 74538,42 
ɉɪɨɱɢɟ ɬɟɤɭɳɢɟ ɪɚɫɯɨɞɵ 51110,9 
ɂɌɈȽɈ: 5019444,82 
 
ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ ɧɚ 1ɦ3 
Ɋɚɫɱɟɬ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ ɧɚ 1ɦ 3 ɩɟɪɟɤɚɱɢɜɚɟɦɨɣ ɜɨɞɵ 
ȼɩɪ = 23000ɬɵɫ.ɦ 3 - ɝɨɞɨɜɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɛɨɪɨɬɧɨɣ ɜɨɞɵ. 
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Ɂɷɤ – ɡɚɬɪɚɬɵ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 
Ɂɷ = Ɂɷɤ/ ȼɩɪ= 5019444,82/23000000 = 0,218ɪɭɛ./ ɦ 3  
 
6.2.Ɋɚɫɱɟɬ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɜɚɪɢɚɧɬɚ 2(ɫ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɦ) 
 
Ʉɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ 
     Ɋɚɫɱɟɬɵ ɩɨɤɚɡɚɬɟɥɟɣ ɜɚɪɢɚɧɬɚ 2 ɩɪɨɜɨɞɹɬɫɹ ɬɨɥɶɤɨ ɩɨ ɬɟɦ ɩɨɤɚɡɚɬɟɥɹɦ, 
ɡɧɚɱɟɧɢɹ ɤɨɬɨɪɵɯ ɨɬɥɢɱɚɸɬɫɹ ɨɬ ɩɨɤɚɡɚɬɟɥɟɣ ɜɚɪɢɚɧɬɚ1. 
      Ʉ ɤɚɩɢɬɚɥɶɧɵɦ ɡɚɬɪɚɬɚɦ ɩɟɪɜɨɝɨ ɜɚɪɢɚɧɬɚ ɞɨɛɚɜɢɬɫɹ ɫɬɨɢɦɨɫɬɶ 
ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɱɚɫɬɨɬɵ ɬɢɩɚ HYUNDAI N700E-004HF, ɤɨɬɨɪɵɣ 
ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɧɚ ɫɟɬɟɜɨɣ ɧɚɫɨɫ.  (ɩɥɚɜɧɵɣ ɩɭɫɤ ɢ 
ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɫɤɨɪɨɫɬɢ ɞɜɢɝɚɬɟɥɹ). 
 


















1 265000 265000 39750 304750 
 
Ɉɩɪɟɞɟɥɢɦ ɫɬɨɢɦɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɭɱɟɬɨɦ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɱɚɫɬɨɬɵ 
Ʉɩɫ – ɩɨɥɧɚɹ ɫɬɨɢɦɨɫɬɶ ɷɥ. ɨɛɨɪɭɞɨɜɚɧɢɹ;  
Ʉɩɫ2 = Ʉɩɫ1+ɐ ɩɪɟɨɛ. =6776220 +304750=7080970 ɪɭɛ. 
ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ 
 
ɋɬɨɢɦɨɫɬɶ ɩɨɬɪɟɛɥɹɟɦɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɡɚ ɝɨɞ 
      ɉɪɢ ɭɫɬɚɧɨɜɤɟ ɧɚ ɫɟɬɟɜɨɣ ɧɚɫɨɫ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɱɚɫɬɨɬɵ ɬɢɩɚ HYUNDAI 
N700E-004 HF ɪɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɭɫɬɚɧɨɜɤɨɣ ɭɦɟɧɶɲɢɬɫɹ ɡɚ ɫɱɟɬ 
ɩɥɚɜɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɦɨɳɧɨɫɬɢ ɞɜɢɝɚɬɟɥɹ ɫɟɬɟɜɨɝɨ ɧɚɫɨɫɚ (ɩɥɚɜɧɵɣ ɩɭɫɤ, 
ɬɨɱɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɫɤɨɪɨɫɬɢ ɜɪɚɳɟɧɢɹ). 
Ɋɚɫɯɨɞɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɩɪɢ ɜɧɟɞɪɟɧɢɢ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɱɚɫɬɨɬɵ. 
                     Zɷ = Ɋ · ɐɷ · N 
 ɝɞɟ: Ɋ - ɪɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɭɫɬɚɧɨɜɤɨɣ; 
        ɐɷ – ɰɟɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ  
                      Z ɷ. = 1314000 · 0,576 · 1 = 756864 ɪɭɛ. 
Ɋɚɡɧɢɰɚ ɜ ɩɨɬɪɟɛɥɟɧɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɫɨɫɬɚɜɢɬ: 
∆ Zɷ=1009152-756864=252288 ɪɭɛ. 
 
Ɋɚɡɧɢɰɚ ɪɚɫɯɨɞɨɜ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ: 
∆ Ɋ=2944224-252288 =2691936 ɪɭɛ.  
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ 
ɉɨ ɬɚɛɥɢɰɟ № 6.14 (1) ɨɩɪɟɞɟɥɹɟɦ ɧɨɪɦɭ ɚɦɨɪɬɢɡɚɰɢɢ = 10% 
                        Ɂɚ = Ʉ · ɇɚ/100  
 ɝɞɟ: ɇɚ = 10 % - ɧɨɪɦɵ ɚɦɨɪɬɢɡɚɰɢɢ 
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                        Ɂɚ = 304750 · 10/100 =30475 ɪɭɛ. 
 









ɋɢɥɨɜɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 304750 10 30475 
 
Ɇɚɬɟɪɢɚɥɵ ɢ ɡɚɩɚɫɧɵɟ ɱɚɫɬɢ 
Ɋɚɫɯɨɞɵ ɧɚ ɦɚɬɟɪɢɚɥɵ ɢ ɡɚɩɚɫɧɵɟ ɱɚɫɬɢ. 
ККЗ ММ  ;    
ɝɞɟ: Ʉ – ɨɛɳɚɹ ɫɬɨɢɦɨɫɬɶ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ. Ʉɦ = 1%. 
7,7080901,07080970 ЗɆ
 ɪɭɛ 
Ɋɚɫɯɨɞɵ ɧɚ ɦɚɬɟɪɢɚɥɶɧɵɟ ɡɚɬɪɚɬɵ ɢ ɫɪɟɞɫɬɜɚ ɬɪɭɞɚ ɫɬɨɢɦɨɫɬɶɸ ɦɟɧɟɟ 20 ɬ.ɪ. 
(10 % ɨɬ ɪɚɫɯɨɞɨɜ ɧɚ ɦɚɬɟɪ.ɢ ɡɚɩɱɚɫɬɢ) 
ЗɆАɅ.= 97,70801,0*7,708091,0 ЗɆ ɪɭɛ. 
 
Ɍɚɛɥɢɰɚ 6.15 Ɉɛɳɢɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɩɨ «ȼɚɪɢɚɧɬ 2» 
ɋɬɚɬɶɢ ɡɚɬɪɚɬ Ɋɚɫɯɨɞɵ, ɪɭɛ. ɋ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɦ 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ 667577,5 
Ɉɩɥɚɬɚ ɬɪɭɞɚ 1022217,5 
Ɋɚɫɯɨɞɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ 2691936 





ɉɪɨɱɢɟ ɬɟɤɭɳɢɟ ɪɚɫɯɨɞɵ (ɨɯɪɚɧɚ ɬɪɭɞɚ) 51110,9 
ɂɌɈȽɈ: 4510732,6 
 
ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɟɞɢɧɢɰɭ ɩɪɨɞɭɤɬɚ 
Ɋɚɫɱɟɬ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ ɧɚ 1ɦ 3 ɩɟɪɟɤɚɱɢɜɚɟɦɨɣ ɜɨɞɵ 
ȼɩɪ = 23000ɫ. ɦ 3 - ɝɨɞɨɜɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɛɨɪɨɬɧɨɣ ɜɨɞɵ. 
Ɂɷɤ – ɡɚɬɪɚɬɵ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ. 
Ɂɷ=Ɂɷɤ/ȼɩɪ=4510732,6/23000000 = 0,196 ɪɭɛ./ɦ 3  
ȼɵɛɨɪ ɜɚɪɢɚɧɬɚ ɩɪɨɟɤɬɚ. 
ȼɵɛɨɪ ɜɚɪɢɚɧɬɚ ɩɪɨɢɡɜɨɞɢɦ ɞɢɧɚɦɢɱɟɫɤɢɦ ɫɩɨɫɨɛɨɦ, ɩɪɢɧɢɦɚɹ ɝɨɪɢɡɨɧɬ 
ɪɚɫɱɟɬɚ ɪɚɜɧɵɦ   5 ɝɨɞɚɦ. 
t – ɒɚɝ ɪɚɫɱɟɬɚ, ɩɪɢɧɢɦɚɟɦɵɣ ɡɚ 1 ɝɨɞ 
TɌ ȿВ )1(
1
 ; ɝɞɟ – ȼɬ – ɤɨɷɮɮɢɰɢɟɧɬ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ, 
                                  t – ɪɚɫɱɟɬɧɵɣ ɝɨɞ; 









 ɉɪɨɢɡɜɨɞɢɦ ɪɚɫɱɟɬ ɱɢɫɬɨɝɨ ɞɢɫɤɨɧɬɢɪɭɟɦɨɝɨ ɞɨɯɨɞɚ.  
   tt ȿɄȿАЭЧȾȾ )1()1(
, 
 
Ƚɞɟ ∆ Ⱥ - ɢɡɦɟɧɟɧɢɟ ɚɦɨɪɬɢɡɚɰɢɢ 
        ȿ- ɧɨɪɦɚ ɞɢɫɤɨɧɬɚ, ȿ=0,15 
         ɗ - ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ 
          ∆Ʉ- ɢɡɦɟɧɟɧɢɟ ɤɚɩɢɬɚɥɶɧɵɯ ɡɚɬɪɚɬ    
Ɋɚɫɱɟɬɵ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 6.16 
 











































252288 252288 252288 252288 252288 252288  































ɉɨɬɨɤ ɨɬ ɢɧɜɟɫɬɢɰɢɨɧɧɨɣ 
ɞɟɹɬɟɥɶɧɨɫɬɢ , ɪɭɛ. 

















































































Ɍɚɛɥɢɰɚ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ 
 
     Ɍɚɛɥɢɰɚ 6.17   Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɪɨɟɤɬɚ. 




600 600 - 
2.Ɇɚɤɫɢɦɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ, 
ɤȼɬ 
583,5 583,5 - 
3.Ʉɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ, ɪɭɛ. 6776220 7080970 -304750 
4.Ƚɨɞɨɜɨɟ ɩɨɬɪɟɛɥɟɧɢɟ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɤȼɬ 




8 8 - 
ɜ ɬ.ɱ. ɪɚɛɨɱɢɟ 7 7 - 
ɪɭɤɨɜɨɞɢɬɟɥɶ 1 1 - 
6.ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 
ɡɚɬɪɚɬɵ, ɪɭɛ. 
5019444,82 4510732,6 508712,22 
ɜ ɬ.ɱ. ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ 
ɨɬɱɢɫɥɟɧɢɹ 
661577,5 667577,5 -6000 
ɨɩɥɚɬɚ ɬɪɭɞɚ 1022217,5 1022217,5 - 
ɫɨɰɢɚɥɶɧɵɣ ɧɚɥɨɝ 265776,5 265776,5 - 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɹ 2944224 2691936 252288 
ɦɚɬɟɪɢɚɥɵ ɢ ɡɚɩɚɫɧɵɟ ɱɚɫɬɢ 74538,42 77890,67 -3352,25 
ɩɪɨɱɟɟ 51110,9 51110,9 - 
7.ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ 
ɧɚ 1ɦ3 ɜɨɞɵ, ɪɭɛ. 
0,218 0,196 0,022 
8. ɗɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ, 
ɪɭɛ,/ɝɨɞ. 
- 252288 -252288 




















Ⱦɉ- 140604.65– 2018.ɉɁ  
Ɂɚɤɥɸɱɟɧɢɟ 
 
           ȼ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɱɚɫɬɢ ɞɚɧɧɨɝɨ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ ɛɵɥɢ 
ɪɚɫɫɦɨɬɪɟɧɵ: ɬɟɯɧɨɥɨɝɢɹ ɪɚɛɨɬɵ ɷɥɟɤɬɪɨɤɨɬɟɥɶɧɨɣ №4 ɩ. Ȼɟɪɟɡɨɜɤɢ, 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɪɚɫɩɨɥɨɠɟɧɧɨɟ ɜ ɧɟɣ ɢ ɫɯɟɦɚ ɬɟɩɥɨ- ɜɨɞɨɫɧɚɛɠɟɧɢɹ. 
           ȼ ɫɢɫɬɟɦɟ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɷɥɟɤɬɪɨɤɨɬɟɥɶɧɨɣ ɩɪɢɜɟɞɟɧ ɪɚɫɱɟɬ 
ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ, ɜɤɥɸɱɚɸɳɢɣ ɪɚɫɱɟɬ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɨɫɜɟɳɟɧɢɹ, ɪɚɫɱёɬ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɧɚɝɪɭɡɨɤ ɤɨɬɟɥɶɧɨɣ, ɜɵɛɨɪ ɤɨɦɩɥɟɤɬɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɵɯ 
ɩɨɞɫɬɚɧɰɢɣ ɫ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦɢ ɌɆ 400/6/0,4 ɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɞɥɹ 
ɩɨɞɫɬɚɧɰɢɢ № 1 ɫ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦɢ ɌȾ 10000/110/6, ɜɵɛɨɪ ɩɢɬɚɸɳɢɯ ɢ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɫɟɬɟɣ ɧɚɩɪɹɠɟɧɢɟɦ ɞɨ ɢ ɜɵɲɟ 1000 ȼ, ɪɚɫɱɟɬ ɬɨɤɨɜ 
ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɜ ɫɟɬɹɯ ɜɵɫɨɤɨɝɨ ɢ ɧɢɡɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɜɵɛɨɪ 
ɡɚɳɢɬɧɨɝɨ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɩɪɨɜɟɪɤɚ ɟɝɨ ɧɚ ɞɟɣɫɬɜɢɟ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ 
ɡɚɦɵɤɚɧɢɹ, ɪɚɫɱɟɬ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɪɚɫɱɟɬ ɡɚɡɟɦɥɹɸɳɢɯ ɭɫɬɪɨɣɫɬɜ. 
        ȼ ɪɚɡɞɟɥɟ «ɗɥɟɤɬɪɨɩɪɢɜɨɞ» ɩɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɱɚɫɬɨɬɧɨɝɨ 
ɷɥɟɤɬɪɨɩɪɢɜɨɞɚ ɞɥɹ ɧɚɫɨɫɨɜ, ɜɤɥɸɱɚɸɳɢɣ ɜ ɫɟɛɹ ɜɵɛɨɪ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ; 
ɪɚɫɱɟɬ ɢ ɩɨɫɬɪɨɟɧɢɟ ɦɟɯɚɧɢɱɟɫɤɢɯ ɢ ɫɬɚɬɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɞɜɢɝɚɬɟɥɹ; 
ɪɚɫɱёɬ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɧɚɫɨɫɚ. 
       ȼ ɫɩɟɰɢɚɥɶɧɨɣ ɱɚɫɬɢ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ «Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ» ɜɵɛɪɚɧɚ 
ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɱɚɫɬɨɬɧɵɦ ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɦ ɫɟɬɟɜɵɯ ɧɚɫɨɫɨɜ ɧɚ ɨɫɧɨɜɟ 
ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɚ ɢ ɞɚɬɱɢɤɨɜ ɞɚɜɥɟɧɢɹ. 
       ȼ ɪɚɡɞɟɥɟ «Ȼɟɡɨɩɚɫɧɨɫɬɶ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ» ɩɪɟɞɫɬɚɜɥɟɧɵ ɬɪɟɛɨɜɚɧɢɹ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɪɚɛɨɬɟ ɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ ɢ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 
       ȼ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɱɚɫɬɢ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ ɩɪɢɜɟɞɟɧɨ ɷɤɨɧɨɦɢɱɟɫɤɨɟ 
ɨɛɨɫɧɨɜɚɧɢɟ ɦɨɞɟɪɧɢɡɚɰɢɢ ɩɪɢɜɨɞɚ ɫɟɬɟɜɵɯ ɧɚɫɨɫɨɜ ɫ ɩɨɦɨɳɶɸ ɭɫɬɚɧɨɜɤɢ 
ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ ɱɚɫɬɨɬɵ HYUNDAY. ȼ ɷɬɨɦ ɠɟ ɪɚɡɞɟɥɟ ɪɚɫɫɱɢɬɚɧɵ 
ɬɟɤɭɳɢɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ, ɝɪɚɮɢɤ ɫɦɟɧɧɨɫɬɢ ɢ ɛɚɥɚɧɫ ɪɚɛɨɱɟɝɨ 
ɜɪɟɦɟɧɢ, ɩɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɱɢɫɥɟɧɧɨɫɬɢ ɩɟɪɫɨɧɚɥɚ, ɮɨɧɞɚ ɨɩɥɚɬɵ ɬɪɭɞɚ, 
ɪɚɫɱɟɬ ɞɢɫɤɨɧɬɢɪɭɟɦɵɯ ɡɚɬɪɚɬ. ɗɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɩɨɥɭɱɟɧ ɡɚ ɫɱɟɬ 
ɫɧɢɠɟɧɢɹ ɪɚɫɯɨɞɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɨɩɥɚɬɵ ɡɚ ɧɟɟ.  
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